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The Bullyragging Buyer 


WROTE last week of the attitude 

of superiority assumed by some 
buyers over those who come to solicit 
their patronage. There was another 
thought in the same connection which 
space limits did not permit me to 
include. 


And that was with regard to the 
incredulous, antagonistic and even 
bullyragging attitude that some buyers 
habitually exercise toward those who 
seek to sell them anything. 


Caveat emptor seems to be their 
motto, and they get behind a rampart of 
inapproachability and bustle with 
weapons of repulsion. 


The first thing that a salesman 
expects from a buyer of this type is a 
sound berating for shortcomings, imag- 
ined or real, in past shipments or 
service, or alleged discriminations in 
price. | 


Woe to the salesman whose house 
has been derelict and given real cause of 
complaint. It will always be used in 
attempt to club him into a meek and 
pliable attitude, however unintentional 


it may have been or how thoroughly it 
may have been made good. 


Some salesmen, by exaggerated claims 
for the superiority of their wares and 
stories of their wonderful accomplish- 
ments, invite expressions that indicate 
that their statements are not taken at 
their face value, but the mere fact that a 
man is being solicited to buy does not 
warrant him an open expression of dis- 
trust of and disrespect for the salesman. 


I heard it remarked of the principal of 
a public utility that he got, with remark- 
able directness and clarity, out of those 
who called upon him the most and best 
that they could contribute in informa- 
tion and suggestion and then ended the 
interview. 


The modern salesman knows things 
besides his price list and funny stories. 
There is no caste distinction between a 
buyer and a seller that warrants the 
scant courtesy with which the latter is 
treated by some 
small-sized individ- Le? 
uals with whom he C¥*Z7] + /gnJj 
is compelled to deal. 
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Engineers View Their World 


AROONED in space on a spinning 

sphere eight thousand miles in 
d'ameter, man is physically dwarfed by the im- 
mensities that surround him. In the matter of size 
he is simply not worth bothering about. But, 
measured by the yardstick of intelligence, he be- 
comes a real factor in the cosmic plan. 

Already he has changed the face of the globe. 
Its surface is largely a pattern of his cities, villages, 
and farms, tied together by roads and steel rails. 
His ships plow the oceans on regular schedules. His 
messages pass from continent to continent over 
metallic strands on the ocean floor and through the 
air above. His factories—fed by mines, fields, and 
forests—pour out a never-ending stream of cloth- 
ing, prepared foods, materials of construction, and 
machines that labor, transport, and record. 

All of his activities are vitalized by the sun’s 
stored energy, which, with uncanny skill, he ab- 
stracts from coal, oil, gas, and lifted water, and 
applies as heat, light, and mechanical muscle. 

In the field of human relations, man’s accom- 
plishments, after an experience of hundreds of 
thousands of years, may have fallen far short of 
reasonable success, but the scientist and engineer 
may well take pride in the astounding success of 
their negotiations with natural forces over a period 
that is but a moment in the world’s history. 


THIS DEVELOPMENT could never have taken place 
if each country had been surrounded by a wall to 
stop the inflow of ideas. Herz in Germany and 
Marconi in Italy discovered the germ of radio. 
America now broadcasts to millions. Wright took 
a motor up in the air at Dayton. Today Europe’s 
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map as well as America’s is a pattern of air lines. 

Faraday played with conductors and magnets. 
On his foundation engineers of many countries de- 
veloped dynamo-electric practice. And the whole 
civilized world of 1930 is netted with copper fila- 
ments carrying power, voice, light, and heat at 
lightning speed to innumerable points of use. 

No need to multiply illustrations—it is clear that 
without international co-operation in the fields of 
pure science and engineering we should all be living 
back in the middle ages. But this co-operation, 
until reecntly, had been largely automatic. Men 
looked around and borrowed good ideas from any 
source. Today we have entered a new era of 
directed and accelerated co-operation in the field of 
engineering—particularly in all that concerns the 
generation, transmission, and application of energy. 
The World Power Conference, now in its second 
plenary session at Berlin, is its greatest example. 


NEARLY FOUR HUNDRED papers, sponsored by the 
great national societies, summarize the best engi- 
neering thought of all nations. Among these are 
many contributions of outstanding merit—funda- 
mental in treatment and data, economic in view- 


‘point and therefore practical in application. 


The occasion is too important to let pass with a 
perfunctory report. Power devotes twelve pages 
in this number to an account of the first week’s 
proceedings. A similar report next week will cover 
the concluding sessions. From these, and later 
abstracts of outstanding individual papers, Ameri- 
can engineers at home may share in the productive 
thought of the greatest engineering conferenc: 
ever held. 
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Elmer Ambrose Sperry 


N THE PASSING of Elmer A. Sperry, 

whose death occurred last week, the engi- 
neering world has lost one of its outstanding figures, one 
who never hesitated in exploring new fields of engineer- 
ing application of physical laws. In fact, Mr. Sperry 
has for years been considered, by those who know the 
attainments of this most modest man, as the foremost of 
America’s mechanical engineers. 

One of Mr. Sperry’s first attempts at invention was the 
design of an electric arc light, and he is credited with the 
construction of the- first town lighting system in the 
country. Other inventions were a compound oil engine, 
beacon lights ‘for aircraft, and the more spectacular 
mechanical helmsman and gyro-compass. 

However, by its influence on engineering, his greatest 
invention was his last, the metal-flaw detector. This 
machine, while originally developed to detect flaws in 
railroad rails, has found its greatest usefulness in the 
discovery of interior pipes and flaws in steel casting and 
rolled steel shapes. Heretofore, the X ray was the only 
medium so used, but the expense made it prohibitive for 
all but the most vital work. The Sperry apparatus makes 
the inspection cheaply and instantaneously. It is the 
notable invention in metallurgy of the decade. 

In spite of his admirable engineering. ability, Mr. 
Sperry was best known, by those fortunate enough to 
come into contact with him, for his kindliness to the 
stranger, to the young engineer, and to the man of lowly 
position. Always he was ready to devote a few minutes 
of his valuable time to the visitor, no matter how trivial 
the mission. 

« America has lost its foremost mechanical engineer, and 
the world a great advocate of engineering inter- 
nationalism. 


Prepare for the Emergency 
Before It Happens 


PERATING power equipment without 
proper protection has caused many dis- 
astrous wrecks, large property damage, and loss of life. 
Power-generating equipment has been wrecked by over- 
speed, with a heavy toll of life and property; but many 
plant owners are still willing to take a chance unless 
forced by law to provide protective apparatus. 
Protection of equipment against emergencies is a form 
of insurance that no power-plant owner can afford to be 
without. The cost of protection is a few hundred dollars, 
compared to many thousands a wreck may cost. Worse 
than the damage to physical property and the interrup- 
tion of operation is the loss of life that frequently results 
from such wrecks. Not only are engines wrecked, but 
all kinds of power equipment have failed in emergency 
vhen a few dollars invested in protective equipment 
‘vould have prevented the catastrophe. 
Even when protective equipment is provided it is fre- 
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quently made inoperative, either intentionally or by neg- 
lect. Such “protection” is worse than none, as it may 
create a sense of security where none exists. Some- 
thing that equipment will operate without, such as emer- 
gency protective apparatus, is likely to be neglected. A 
regular system of inspection and testing is the only way 
to insure its being in condition to function in an emer- 
gency. 

The time to prepare for accidents is before they occur. 
If this important feature of plant operation is neglected 
until the unusual happens, the chances are largely in 
favor of nothing, or the wrong thing, being done to save 
the situation. Generally an emergency calls for quick 
thinking and action of the right kind, if damage is to be 
prevented. This is only acquired by giving attention to 
what may happen before it occurs. 


“Ample Arteries” 


for Buildings 


RCHITECTS of great buildings are 

4 & sensing the fundamental importance of 

the power services therein. They see that the skeleton 

of steel and the skin of brick and stone are useless un- 

less steam, water, air, and electricity pulse dependably, 

and in ample quantity, through arteries of pipe, duct, and 
cable. 

Only recently the architects of the new East River 
center for the New York Hospital announced that they 
had proceeded on the theory that the life of such a 
building is determined by its arteries. Many hospitals 
still of sound general construction, they declared, have 
become obsolete because of the inadequacy and inacces- 
sibility of the arteries which carry their water, steam, 
electricity, and gas. They stated that in the New York 
Hospital all these lines are designed for double the 
immediate requirements, and that it will be possible 
when necessary to replace them and recondition the 
building to meet the changing needs of the future. 

The architects of this great hospital group are to be 
commended for this far-sighted view. They have shown 
a way to decrease fixed charges by a slight increase in 
the investment. Postponement of obsolescence is their 
answer to the paradox. 


v 
POWER Stands for. . 


. Making Power When It Should Be Made 

. Buying Power When It Should Be Bought 

. Cheaper Power Through Modern Equipment 
. Easier Financing of Equipment Purchases 

. Better Use of Byproduct Heat and Power 

. Operating Methods That Save Money 

. Less Waste in Transmission and Application 
. Prevention of Smoke, Within Reason 


CONN MO Rr wD 
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Greets Power 


By ELY C. HUTCHINSON 


Editor of Power 


Mueller, and Lord Derby, i nthe Reichstag Building, was 
preceded by an address in which von Kardoff, vice- 
president of the Reichstag, welcomed the delegates. Lord 
Derby reviewed the progress of power since the first 
plenary conference in 1924. 

On Monday morning at the first general session, in a 
setting made brilliant by the flags of all nations, Presi- 





ae te.’ 3. 


President Von Hindenberg of the 
German Republic sponsored’ the 
Berlin meeting of the Conference 


ROWN in six years to a position of far-reaching 

importance in international affairs, the World 

Power Conference convened June 16 for its sec- 
ond plenary session in Berlin, Germany. With more 
than 4,000 in attendance, it is the greatest engineering 
gathering of world-wide scope ever held. Not only are 
the leaders of engineering and science present, but the 
important figures of industry, finance, education, and 
government are there as well. 

Economic in character, the central theme of the meet- 
ing bears mainly on problems of distribution and _utili- 
zation of power. On this and closely related subjects 
over 400 papers have been contributed by engineers and 
economists of 47 nations—36 personally represented. 

At a meeting of the International Executive Council 
on June 12, four days before the general sessions il , BANS. anata 
opened, O. C. Merrill, chairman of the American Com- § <F wt| eee 
mittee, formally invited the conference to hold its third me 
plenary meeting in the United States in 1936. The 
invitation was accepted. 

On Sunday, June 15, a special gathering of 600 
national chairman and other officers witnessed the 
inauguration of the new president of the conference, 
Oskar von Mueller, who succeeded Lord Derby. Receiv- 
ing his insignia of office from Lord Derby, Dr. von 
Mueller responded, expressing appreciation of the great 
honor and reviewing his fifty years of experience in the 
electrical and hydraulic field. He said that Germany 
welcomed the opportunity to reveal its advancement in 
scientific institutions, in power resources, distribution ’ 

: Where the River Spree cuts through 
networks, and factory reconstruction. Gummae Garin: tn tie Catan 

A reception in the evening by Drs. Koettgen, von is the “Dom” (Lutheran Cathedral) 








By Ewing Galloway, N.} 
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ENGINEERS 


dent von Mueller delivered the opening address of wel- 
come. All stood while Chancellor Bruening read a 
message from President von Hindenberg. ‘Nothing,’ 
declared von Hindenberg, “is better calculated to league 
the nations of the world together than a mutual 
endeavor of this kind to further the common weal. 
. . . By developing the transmission of power, across 
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Attending the World Power Con- 
ference as Editor of Power, and 
as an official representative of 
the U. S. Government, Mr. Hutch- 
inson cables his impressions. 
The report will be concluded 
next week. 





political frontiers, engineering is about to exercise a 
greater influence on the economic life of peoples than 
ever before.” 

Following this representatives of various nations spoke 
briefly, the keynote of all their remarks being the recog- 
nized opportunity to utilize science not only as a force 
for better power economies but as an instrument to 
insure progress of mankind and lasting peace. 

With unexpected clarity, Professor Albert Einstein 
expounded his new theory of the reality of space to the 
delegates at the afternoon session. Tracing the devel- 
opment of ideas about geometry and space, he said that 
space, birthplace of all matter and thought, has in the 
last few decades “swallowed up the ether and time and 
is about to swallow up the field and corpuscular theory, 
too, so that space will remain as the only theory repre- 
senting reality.” His new theory holds that space, 
having originated matter, now has turned around and is 
eating it up—‘“having its revenge.” 

In the evening the German Government gave a recep- 
tion for the delegates in the Zoological Gardens, where 
O. C. Merrill, chairman of the American Committee, 
replied on behalf of the conference to the government’s 
official welcome. Mr. Merrill pointed to the economic 
trend in engineering thought and extolled co-operation, 
particularly the international exchange of ideas. He 
closed with a toast to the German people. 

Other general addresses during the week included those 
by Professor Surreys on the conception of rationaliza- 
tion prevailing in different countries, General Director 
Dr. Oliven on Europe’s great power lines, and two in 
“The American Hour” on Wednesday afternoon. 

In “The American Hour” Ambassador Sackett created 
much comment by directing attention to the spread 
between bus-bar cost of electricity and the price to retail 
domestic consumers. Particularly challenging was his 
statement, “I know of no other manufacturing industry 
where the sales price of the product to the great mass 
of consumers is fifteen times the actual cost of produc- 
tion of the article sold. My purpose is sharply to define 
a weakness that calls for the keenest thought in your 
deliberations. 

“Until the power business is brought into line with 
other industries in the relationship of its cost of pro- 
duction to the price paid by the consumer there can 
be little justification for thinking that this great power 
industry is rapidly approaching perfection.” 
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International Radio Hook-Up 


Speaking in the same “American Hour” H. F. Bain, 
secretary of the American Institute of Mining and 
Metallurgical Engineers discussed the place of minerals 
in a power-sustained world. (See page 979 of this re- 
port.) An outstanding social feature was the official ban- 
quet on Wednesday evening at the Sports Palace, when 
the delegates listened to an ex- 
change of messages by radio be- 
tween the N.E.L.A. convention in 
San Francisco, celebrities in Lon- 
don and the conference in Berlin. 
( This broadcast is described more 
fully in the report of the N.E.L.A. 
convention, contained in this 
number. ) 

Besides the general addresses 
and social events, 25 technical 
sessions were held during the 
week. Papers of particular inter- 
est to readers of Power are ab- 
stracted in the following pages. 
The concluding report, to appear 
next week, will cover the remain- 
ing sessions. Long abstracts of 
certain papers will appear later. 

Dr. Carl Koettgen, 


CALIFORNIA Chairman of the 
Conference 
The history and problems of oa 


power development in the most 

completely electrified farm and 

home district in the _ world, 

namely California, was brought out in a thoroughly 
comprehensive paper by Prof. Robert Sibley, of Berke- 
ley, Calif. Predicating his remarks upon a brief 
international survey of power production in which the 
combined kilowatt-hour output of the United States and 
Canada balance that of the rest of the world, the author 
outlined the engineering problems involved in the Cali- 
fornia development. Chief among these are the record- 
breaking distances, of 250 to 300 miles, over which, in 
some cases, it is necessary to transmit power at voltages 
up to 220,000, and an area only 20 per cent smaller than 
Germany. California’s topography and isolation created 
not only physical difficulties, but also financial problems, 
the latter having been solved to a large extent by customer 
ownership of stock. 

He showed how the solution of these problems has 
influenced the consumption of power in industry, agri- 
culture and the home, the plentiful supply leading to new 
uses in the canning of fruit, on the farm, and in domestic 
application. As a result, the use of electricity in Cali- 
fornia is the highest per capita of any community of 
equal area. 

The author reviewed many of the important develop- 
ments in the state, and pointed out that, although for a 
number of years hydro power remained supreme, within 
the last few years, due to the availability of cheap oil and 
gas and to the increased efficiency of steam plants, the 
latter has become an important factor. 

Professor Sibley commended the broad vision of the 
utility executives and also of the California Railroad 
Commission in the fixing of rates and encouraging of 
good public relations. In this the spirit of initiative and 
enterprise has found the fullest expression. 

In view of the growing recognition of the importance 
of research, this subject was fittingly featured in one 
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of the early technical sessions of the conference. Of 
particular interest in this session were papers on fuel 
investigations in Canada, researches on heat transmission 
and insulation in the United States and the investigation 
of windmills made by the Aero-Dynamic Institute at 
Moscow, Russia. 


RESEARCH 


An interesting result of Can- 
adian studies, pointed out by B. 
F. Haanel in his paper, “Fuel in- 
vestigations and research in Can- 
ada,” is a changed attitude to- 
ward low-temperature carboniza- 
tion. Formerly low-temperature 
distillation was not looked upon 
with favor by members of the 
staff of the Canadian Fuel Re- 
search Laboratories. However, 
recent tests carried out on Nova 
Scotia coal, using a well-known 
low - temperature carbonization 
process, have shown, he said, that 
a rather extensive field exists in 
certain portions of Canada for 
the introduction of some low- 
temperature process. 

The report on “Researches on 
Heat Transmission and Insula- 
tion,” in the United States, pre- 
sented by W. V. A. Kemp, R. H. 





LISTENING 
in THREE 


ERMANY has applied the “auto- 

mat” idea to language. To eliminate 
confusion of tongues, arrangements 
were made for each delegate to listen 
at will in English, French or German, 
regardless of the language used by the 
speaker. At each seat were a set of 
head phones and a “language switch.” 
The speaker’s words were translated 
without delay by interpreters whose 
microphones supplied the various lan- 
guage circuits. In addition the speaker’s 
actual words were on tap through the 
same switch. 
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Heilman and Professors W. H. McAdams and H. C. 
Hottel, described the work being carried on by the 
Committee on Heat Tranmission, formed under the 
auspices of the Division of Engineering and Indus- 
‘rial Research of the National Research Council. 
This committee has 91 members, including scientists, 
engineers, and engineering executives. The main sub- 
jects considered by its sub-committee are: 

(a) Heat transfer by convection. 

(b) Thermal insulation. 

(c) Definitions and nomenclature. 

(d) Heat transfer by radiation. 

The field of thermal insulation is so large that the sub- 
committee on this subject is further divided into groups 
dealing with high-temperature insulation, moderate-tem- 
perature insulation, building and low-temperature in- 
sulation, and electrical insulation. 


WIND POWER 


The efforts of the Central Aero-Dynamic Institute of 
Moscow have been concentrated on the investigation of 
wind energy, the investigation of wind wheels on a lab- 
oratory scale, and on the construction of new types of 
windmills, W. R. Ssektorow pointed out in his paper. 
In addition, a network of wind-measuring stations has 
heen organized over the whole of Russia, while the in- 
stitute has also put the former observations of meteoro- 
logical stations on a systematic basis. 

The institute, he said, has developed an original high- 
speed type of wheel, with self-regulating vanes, for 
windmills up to 8 meters wheel diameter, and is at 





LANGUAGES 


Dr. Albert Einstein, 
Germany’s greatest 
scientist, talked 
about space and 
matter 





v 
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present building a wind-power generating station in 
which the diameter of the windmill wheel is 30 meters 


(about 100 ft.). 


STANDARD DIESEL OIL 


In a session on “Rationalization Problems and the 
Standardization of Statistics,’ the paper by Capt. H. C. 
Dinger of the United States Navy outlined work being 
done by the A.S.M.E. on the standardization of Diesel 
oil specifications. He presented tentative specifications 
for heavy-duty engines and light high-speed engines. 

Samples of fuel oil conforming to these requirements 
have been made up by various oil companies and sent to 
a number of manufacturers and users for try-out tests. 
Reports of results obtained are being received. 


FUNDAMENTAL RESEARCH 


“Research Relating to the Power Industry” was the 
subject of a paper by C. F. Hirshfeld, chief of research, 
the Detroit Edison Company. Research, Mr. Hirshfeld 
said, is defined as an ordered search for truth or the 
nearest approximation to truth which may, at the time, be 
available. It is a method of attack which may be applied 
to all human activities. 

The results of research in pure science constitute the 
raw materials out of which industrial developments are 
made and on which further progress of our industrial 
civilization depends. The continuing support of research 
in the pure sciences is therefore necessary. It is a fact 
that research of this type has already dropped behind the 
requirements of the power industry in the sense that the 
latter cannot make further advances in some directions 
until the scientist can supply greatly needed information. 
This is particularly true with respect to the ultimate con- 
stitution or characteristics of matter and energy and the 
significance of such considerations in the improvement of 
dielectrics for various prac- 
tical purposes. 

He suggested that we are 
probably approaching the end 
of an epoch in power genera- 
tion. This conclusion he based 
on the fact that we now ap- 
pear to be able to calculate 
fairly accurately just what is 
possible in the future through 
the use of the methods of 
power generation now avail- 
able. 


EDUCATION 


A highly illuminating inter- 
pretation of present educa- 
tional trends in Germany was 
presented by Dr. Ing. 
C. Matschoss, director of the 
V.D.I., in a session devoted 
to “Education.” After reviewing the early industrial 
history of Germany, Dr. Matschoss referred to the 
“eleven technischen hochschulen, which provide 22,000 
students with the finest engineering training Germany 
has to offer.” These technical universities are divided 
into large departments devoted to architecture, and civil, 
niechanical, electrical, mining, and chemical engineering. 
The great engineering associations, particularly the 
V.D.I. (German Engineer’s Society), have long taken a 
close interest in these schools. 

“Tt is a fundamental educational principle in Germany,” 
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said Dr. Matschoss, “that no school can possibly turn out 
fully trained engineers. At least one year’s practical 
work within the sphere of creative industry is necessary 
for the completion of the courses in engineering science 
at the technischen hochschulen.” 

More important than specialization, in the opinion of 
German engineering educators, summarized by Dr. 
Matschoss, is sound training in the fundamentals. 

They feel, he said, that teaching and research work 
should go hand in hand, since research work undoubtedly 
exerts a rejuvenating influence on 
teaching. Great stress, also, is 
laid on the importance of travel- 
ing, this object being promoted 
today by the exchange of stu- 
dents movements in all great in- 
dustrial countries. 

The present status of employee 
education in light and power com- 
panies in the United States was 
outlined in a paper by John P. 
Jackson. In this he showed that 
the electrical industry has from 
the start been a leader in educa- 
tional activities. 

The character of the educa- 
tional opportunities made avail- 
able to the employees are grouped 
as voluntary self - improvement, 
job training, supervisory training, 
and cadet courses. 

“All large electric light and 
power companies in the United 
States,” said Mr. Jackson, “have 
employees who voluntarily take 
educational courses. All of the 
companies give job training, and 
most of them have members who 
are at one time or another en- 
gaged in National Electric Light 
Association or other industrial or 
technical society activities of an 
educational nature. It is thus 
evident that training of employees is widespread through- 
out the industry and that few of them lack the opportuni- 
ties for self-improvement. That, in large numbers, they 
not only receive compulsory training on the job, but en- 
gage in voluntary study, is indicated by the situation to 
he found in the group of companies in New York City. 
On Feb. 15 for this school year there was an enrollment 
of 13,168 employees in the formal company courses which 
are offered there for voluntary attendance. The aggre- 
gate enrollments in the courses of this group, since their 
establishment, have numbered slightly over 65,000.” 


MARINE POWER 


In a session devoted to “Power Supply on Ships” a 
great future in the marine application of steam pressures 
above 300 Ib. was predicted in a joint paper by the Hon. 
Sir Charles Parsons, R. J. Walker, and S. S. Cook. 

“Apart from small historic installations which were 
in advance of their time and of the knowledge of the 
properties of steam,” said the authors, “the first prac- 
tical marine high-pressure installation was that of the 
T.S.S. King George V, a Clyde River steamer placed 
in service in 1926. Steam is generated at 550 Ib. pres- 
sure in water-tube boilers and superheated to 750 deg. 
The steam is utilized in turbines to develop a power 
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Dr. Oskar von Mueller, president of 
the Deutches Museum, was chosen 
honorary president of the conference 


of 3,500 shaft-horsepower on two shafts, driven through 
gearing. This vessel in subsequent service showed con- 
siderable economy over others on the same routes. 

The best and most efficient marine turbine unit so far 
evolved according to the authors, appears to be one con- 
sisting of three or more turbines grouped around a com- 
mon gear wheel through which their power is trans- 
mitted to the shaft. 

In a paper on the “Prospects of Pulverized-Coal Fir- 
ing in Ships and the Development of Mechanical Stokers 
for Marine Use,” Engineer Rear 
Admiral W. M. Whayman of the 
British Navy presented data to 
show that both these methods of 
firing, properly installed and han- 
dled, show a definite commercial 
saving over handfiring. He re- 
viewed operating results obtained 
with several American pulverized- 
fuel installations. ‘‘Development 
of mechanical firing of coal,’’ he 
said, “is of particular importance 
to Great Britain, because of her 
great coal fields and lack of 
petroleum resources.” 

Discussing “The Present Posi- 
tion of the Heavy Marine Oil 
Engine Industry in Great Brit- 
ain,” Prof. A. L. Mellanby said 
that Great Britain occupies a pre- 
eminent position in motorships. 
Lloyds Register of shipping (for 
the world) shows that in 1914 
the number of motorships was 
297, of a gross tonnage of 234.- 
287. In 1929 the number of ves- 
sels had risen to 3,246 and the 
tonnage to 6,628,102. Of the 
new vessels to which classes have 
been assigned by Lloyd’s commit- 
tee during the past year, there 
are 159 motorships totalling 785,- 
921 tons. Out of these, 71 ves- 
sels of 339,976 tons have been built in the United King- 
dom. At the time at which his paper was written, said 
Prof. Mellanby, 101 motorships of a gross tonnage of 
651,975 were being built in Great Britain and Ireland. 

Speaking of the Scott-Still engine, which utilizes waste 
heat from the oil-engine cycle to generate steam for 
further power production, he mentioned two vessels so 
powered, the Dolius and the Eurybates. Each of these 
vessels is fitted with combined oil and steam engines, 
the oil-engine side working on the two-stroke-cycle 
principle with port exhausting and scavenging. The 
Dolius has two four-cylinder engines, designed to de- 
velop a total of 2,500 b.hp. at 120 r.p.m. Steam gen- 
erated from waste heat is used on the underside of the 
combustion cylinder pistons. The exhaust steam from 
both engines passes to a turbo-blower which supplies 
the scavenge air to the combustion cylinders. 

The engines of the Dolius were exhaustively tested 
on the test bed and at sea in 1924. As an illustration of 
the manner in which her machinery has maintained its 
high efficiency, Professor Mellanby pointed to the fact 
that in a recent run from Liverpool to Port Said she 
maintained an average speed of 11.53 knots when dis- 
placing 11,100 tons, with a fuel consumption of 8.67 
tons per day, or 0.363 pounds per brake horsepower-hour. 
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GAS FUEL 


Gustav Egloff presented a paper on “Hydrocarbon 
Gas as Power in the United States.” <A brief abstract 
follows: 

A change in fuel practice of great moment occurring 
in the United States is the increasing use of gas. This 
increase is particularly in natural gas, gas from petro- 
leum distillation, and gas from the cracking process. The 
combined volume of these three gases produced in 1929 
was 2,320,000,000,000 cu.ft., valued at $500,000,000 and 
equivalent in fuel value to more than one-sixth of the 
coal mined in the United States. 

Three-quarters of this volume was natural gas. Nat- 
ural gas is produced in every oil field, and many times 
occurs where oil is not present. 

Among the industries, some of the largest users of 
natural gas are electric generating plants, petroleum re- 
fineries, ceramic and glass factories, steel mills, and 
smelters. 

The cracking process and the distillation of petroleum 
together furnish as much gas as is manufactured in all 
the city gas plants in the United States. Much of the 
gas from the petroleum industry serves as refinery fuel, 
hut in increasing amount it is finding employment in the 
enriching of gas of lower calorific value, and as raw 
material for chemical synthesis. 

The increased use of gas means cleaner cities, a lessen- 
ing of expenditures for removing dirt, and a healthier 
city population. To producers of coal the expansion of 
gas consumption may seem a menace, but to a forward- 
looking coal industry the situation in reality offers en- 
larged opportunities. Coal should be carbonized at the 
mines, to furnish gas, oil, and coke; the oil should be 


cracked to gas, gasoline and coke, and the coke gasified. 
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The two products, gas and gasoline, would be piped to 
consuming centers. 


U. S. A. POWER COSTS 


An important feature of the conference was an inter- 
national power inventory in the form of a session de- 
voted to “Individual Problems of Power Supply in Dif- 
ferent Countries.” 

A summary of cost data on ten representative large 
power stations in the United States with ratings ranging 
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from 100,000 to 300,000 kva., was presented by L. W. 
W. Morrow, editor of Electrical World. Fuel (per 
kilowatt hour), in these stations, ranged from 0.142 
to 0.418 c., and total operating costs from 0.188 to 
0.489 c. Wages and supplies ranged from 0.031 to 
0.076 c. Maintenance costs (not included in operation ) 
ranged from 0.018 to 0.06 c., and total fixed charges 
(on a 15 per cent basis) from 0.341 to 0.768 c. Total 
production charges ran from 0.216 to 0.549 c., and the 
total cost of a kilowatt-hour at the station feeder from 
0.656 to 1.317 cents. 

A paper on “Generation, Transmission and Distribu- 
tion of Electricity in Canada,” by J. C. Smith and Prof. 
C. V. Christie, estimated the present available water 
power in Canada as around 33,000,000 hp. Total capital 
invested there in water-power development, including 
transmission and distribution, is $1,172,600,000, an aver- 
age of $219 per horsepower installed. Of this, $152, or 
69.5 per cent, is in generation. 


RUSSIA’S FIVE YEAR PLAN 


In view of the general interest in the working out of 
Russia’s much-discussed Five-Year Plan of industrial de- 
velopment, there has been a demand for information on 
the power features of this plan. The rate at which the 
necessary power facilities can be developed will ad- 
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The Kroll Opera House in 
Berlin, scene of the Second 
World Power Conference. At 
the left is the auditorium. 
Technical sessions are being 
conducted, three at a time, in 
various reception halls of this 
building 


mittedly be a limiting factor in the general economic 
development. ; 

The progress already made in power development in 
Russia is noteworthy, according to statements made by 
S. A. Koukel-Krajevsky in his paper on the “Five-Year 
Plan of Electrification in the U.S.R.R.” 

Including factory plants, the yearly output in billions 
of kilowatt-hours has increased, he declared, from 1.9 
in 1913 to 5.2 in 1927-28. The plan calls for 26.0 in 
1932-33. Installed capacity, including factory plants, in- 
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One end of the battery of steam accumu- 
lators (the world’s largest) at the Berlin 
Municipal Electricity Works in Charlotten- 
burg. In this battery are sixteen tanks, 
each having a volume of 11,000 cu.ft. The 
total steam storage capacity is one million 
three hundred pounds, sufficient to generate 
67,000 kw.-hr. 
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creased from 1.0 million kilowatts in 1913 to 1.87 in 1928. The 
plans call for 7.7 in 1933. It will be noted that energy output has 
increased far faster than installed capacity, due largely, according 
to Mr. Koukel-Krajevsky, to the scheme of continuous operation 
of all industry (five-day week with staggered holidays). 

It was pointed out in the paper that the Soviet system has blotted 
out all distinction between utility and private plants. The sources 
of fuel for and the distribution of energy from each plant are speci- 
fied by the government in the interests of national economy. Many 
industrial plants exchange power with the distribution systems. 
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MINERALS AND POWER 


An extract from Ambassador Sackett’s address in the 
“\merican hour,” on June 18, has already been given 
(page 773). At the same meeting H. F. Bain, secretary, 
American Institute of Mining and Metallurgical Engi- 
neers, spoke on the “Place of Minerals in a Power- 
Sustained World.” 

“Power, mechanically produced, now rules the world,” 
said Mr. Bain. “It is the agency through which the peo- 
ples of western Europe and America largely dominate 
world affairs. The greater aggregate population of Af- 
rica, Asia, and eastern Europe weigh but lightly in the 
world’s scales, because they depend largely on their own 
efforts and utilize but little the forces of nature to sup- 
plement human labor. It is power that lengthens and 
strengthens the arm of man to do his will around the 
world; that enables him to see and to hear at distances 
far beyond the reach of human eye or ear; that heaps at 
his feet the products of the whole globe; that, in fact, 
converts life from a struggle against nature for existence, 
into an opportunity for continuous development and en- 
joyment under conditions of security and comfort. It is 
power, and its wide use, that binds the modern world 
together and makes modern civilization itself possible ; 
but back of power stand always the minerals which are 
necessary to it.” 


TURBINE OPERATION 


In a session on the “Construction and operation of 
large power plants,” Dr. A. Peucker, of Germany, 
pointed to a possible saving in station operation. He 
felt that starting of units might be speeded to the point 
where it would be unnecessary to keep spare units turn- 
ing over for emergency use. The ultimate limit of start- 
ing speed, he stated, is represented by the time required 
to accelerate the moving parts of the turbine from rest 
to normal revolutions per minute. This may be as little 
as 10 or 15 sec. Actually, of course, the heating up of 
the unit is the main limiting factor. 

Dr. Peucker said that the total masses required to be 
heated should be as small as possible, and the design 
such as to reduce temperature deformation. Fixed points 
and bearings must be so located that an increase in 
heat and pressure will cause both the casing and the 
rotor to expand in the same direction. 

The author stated that by proper design of a unit, by 
a trained operating staff, and by a layout using a mini- 
mum number of cutoff valves, starting time might be 
reduced substantially from the 25 to 30 min. now re- 
quired for a good machine of medium size. 


SMOKE 


In a critical analysis of American progress in smoke 
abatement, V. J. Azbe analyzed the causes of the general 
failure in this country to solve the problem for whole 
communities. He felt that there has been too much 
compromising. “The aim,” he said, “should be toward 
complete elimination, and requirements should be set up 
rigid enough to make this possible, and then they should 
be strictly enforced.” 

He suggested specifically that “only comparatively 
foolproof furnaces and devices that are completely 
smokeless, or nearly so, even in the hands of a careless 
person, should be allowed, and the firing of these fur- 
naces must be simple.” 

“The up-draft principle of firing coal,” declared Mr. 
Azhe, “is permissible only when the coal is fed to the 
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furnace continuously in small quantities by automatic 
means. The larger users of boilers in industriai estab- 
lishments should be required by law to use approved 
automatic stokers, preferably of the chain-grate or some 
underfeed type. Hand-firing should be forbidden. 
Boilers used for heating purposes in large buildings 
should be equipped with automatic underfeeding devices.” 


PLANNING POWER SYSTEMS 


In his paper, “Planning Power System Development,” 
E. C. Stone stressed the importance of the “master 
plan.” Its usefulness, he pointed out, lies chiefly in its 
general principles rather than in details. “Long-range 
forecasts of the future are never accurate, and it is 
inevitable that conditions that actually develop will ne- 
cessitate frequent changes in the details of the plan. 

“Development of the master plan is a continuing 
process, the principles established are based on the state 
of the art at the time they are set up. As the art ad- 
vances, and new lines of equipment are developed, it 
becomes desirable to set up new principles.” 


RESERVE STEAM TURBINES 


A plan whereby a non-operating turbine-generator can 
be made to function as an immediately available power 
reserve was presented in a paper by E. Brown for the 
Swiss National Committee. 

The method consists in applying auxiliary heat to the 
turbine, or at least to its high-pressure parts, during the 
period of its non-operation. Thus the surfaces to be 
suddenly exposed to the full flow of working steam are 
maintained at temperatures substantially equal to, or 
higher than, the saturation temperature of the steam. 

Of the several methods of applying this heat, prefer- 
ence is given to the use of electrical resistances; first, 
because the temperatures available are unlimited, and, 
secondly, because their installation is convenient and in- 
expensive. Preference is further given to the distribu- 
tion of this heat over the absorbing surface by utilizing 
the air inclosed by the lagging as a heat carrier, for 
which purpose it is circulated by a fan. 

The suppression of superimposed heat stresses during 
starting and taking load permits of the use of higher 
temperatures and pressures, and in consequence improves 
the thermodynamic efficiency. 

Incidentally, Mr. Brown pointed out, preheating the 
turbine in this way eliminates the condensation that or- 
dinarily forms when 
steam enters a cold 
machine. 


GENERATORS 


The economic limit 
to the rating of large 
waterwheel - driven 
generators was dis- 
cussed in a paper by 
F. D. Newbury and 
M. W. Smith (Na- 
tional Electrical Man- 
ufacturers Associa- 
tion). The session 
covered “Construction 
of Large Generators 
and Transformers.” 

After considering 
the limitations im- 
posed by stresses, 
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flywheel effect, overspeed, line-charging capacity, sta- 
bility, voltage variation, etc., comments of particular 
interest were made on temperature losses and ventila- 
tion. “Until recent years,” said the authors, “tempera- 
ture was one of the greatest limitations in waterwheel 
generator design. This condition no longer exists, due 
to improvements which have been made in ventilation 
and loss prevention.” 

“With improvements in ventilation, this question nat- 
urally arises: “Why not reduce the size of machine, and 
hence increase the losses until temperature again be- 
comes the limit of design?’ The answer is found in the 
economic analysis of the problem. The saving in cost 
is not equal to the capitalized value of the increase in 
losses. 

“One important present-day tendency in water-wheel 
generator design and application is the greater attention 
given to the economic importance of low losses. The 
value of low losses in steam-driven generators, trans- 
formers, and condensers is obvious. In earlier hydro- 
electric developments, where usually a site or a river 
was only partly developed, high losses meant little more 
than passing more water through the turbine. They did 
not represent any increase in operating cost or loss of 
output. However, in most large projects of the present 
time the hydraulic development contemplates storage and 
use of all available water (except during abnormal flood 
periods); so that it is logical to consider the generator 
losses as loss of possible output and revenue, or an 
additional load that must be supplied by steam stations. 
Since the major cost element of hydro-electric power is 
interest and depreciation on first cost, any reduction in 
useful output results in an almost proportional increase 
in cost per kilowatt-hour. 

“These considerations have led to the general practice 
of evaluating generator losses at the appropriate invest- 
ment value, and so determining the best general efficiency 
for a particular application. Values employed may vary 
from $100 to $250 per kilowatt. Application of these 
principles to generator design has resulted in a demand 
for lower losses, until large generators now have full 
load efficiencies of 97 to 984 per cent.” 

The authors also pointed out that the use of fabri- 
cated construction in waterwheel generators has _ in- 
creased rapidly in recent years, and has had a marked 
influence on mechanical design. 


STEAM TURBINES 


That the present maximum capacity 
of 160,000 kw. in a single steam-tur- 
bine shaft will be exceeded in the 
future, was the prediction made by 
M. A. Savage in his paper “Economic 
Developments in Turbine Generators 
in the United States.” The develop- 
ment of such units will, however, re- 
quire even better materials than those 
now used. “For each increase of 10 
per cent in diameter,” he said, “an in- 
crease of approximately 33 per cent 
is secured in the rating of such 
machines. 

“The demand for a large machine,” 
the author stated, “arose from the 
combining of large power systems in 
America into the still larger super- 
power systems. Formerly an_ in- 
dividual generator was installed as 
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part of a rather isolated system, and its size was dictated 
largely by the percentage of connected load. Large ma- 
chines, he pointed out, not only reduce the generator 
cost per kilowatt but also the cost of switch gear and 
other accessories. 

“In meeting the demand for generators in present 
sizes the manufacturer is dependent to a large extent 
on the cost of raw materials in sizes and quantities sufh- 
cient to meet the demand, and, finally, upon the trans- 
portation to get the finished article to its destination. 
The latter limitation has called for considerable in- 
genuity on the part of the designers and manufacturers.” 

Mr. Savage predicted that the general adoption of 
hydrogen cooling would be the next step forward in the 
increased efficiency of large units. 

In a session devoted to “Natural and Synthetic Oils,” 
H. C. Dickinson, of the United States Bureau of Stand- 
ards, outlined the situation of volatile fuels in the United 
States and predicted that it would be some years before 
such fuels obtained from the distillation of oil shales and 
the distillation of coal could compete with hydrocarbons 
now obtained from crude oil and natural gas. 


STEAM AND HYDRO 


The predominant position of hydro-electric power in 
the electrical energy production of Italy was made clear 
by Ing. E. Cesari in the session devoted to ‘“Co-opera- 
tion of Different Power-Producing Plants.” He pointed 
cut that, in 1928, 98 per cent of all the energy produced 
came from water power. A great many steam plants 
(mostly erected between 1895 and 1915), of small in- 
stalled capacity and of antiquated design, are gradually 
being taken out of service and, in many cases, being 
dismantled. A few remain in operation as local reserve 
plants. The factors working against steam power pro- 
duction in Italy, as pointed out in the paper, are the 
small reserves of coal and liquid fuel and the economic 
and political reasons that make it necessary for Italy to 
render herself, as far as possible, independent of fuel. 

The water-power resources of Italy, as listed in the 
paper, may be considered well up to the average. The 
country has many mountain regions with good rainfall. 

However, Mr. Cesari said, the best situations have 
already been made use of and, as, little by little, the 
erection of new hydraulic plants is proceeded with, they 
become more costly and difficult. This makes it neces- 
sary to utilize, to an even greater ex- 
tent, the hydraulic resources that 
have already been exploited. It in- 
volves the regulation of flow by stor- 
age reservoirs, the interconnection of 
various districts and various stations, 
and, finally, provision of steam power 
stations. 

“It appears,” said the author, “that 
steam power must be applied to an 
increasing extent in the future. A 
recent tendency has been for groups 
of industrial plants to locate at a sea- 
port, where fuel is cheapest, and to 
obtain power and steam from a single 
group plant. Some of these plants 
use coal and some oil. There are six 
such stations, the steam pressures 
ranging from 350 to 500 Ib. and the 
temperatures ranging from 700 to 
800 deg. F. The capacity of indi- 
vidual units ranges from 10,000 to 
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30,000 kilowatts. “In view of the 
duties which they are called upon to 
perform,” said the author in the con- 
clusion of his paper, “it is unlikely 
that any. super-power stations will be 
erected.” 

The plants referred to by Mr. 
Cesari are situated in Genoa, Tur- 
bigo, Piavenza, Venice, Leghorn, and 
Naples. 

“Economics of Combined Hydro 
and Steam Power Stations,” a paper 
by N. E. Funk (U.S.A.) showed that 
the interconnection of power. systems 
has totally changed the situation in 
respect to hydro-electric power gen- 
eration. In general, the use of hydro 
power involves long transmission 
lines and relay steam generating sta- 
tions, at the load centers, that can 
immediately supply the most impor- 
tant part of the load in case of trans- 
mission line trouble. 

“The continued increase in the size 
of steam-electric generating units,” 
said Mr. Funk, “has brought with it 
increased periods of time required 
for starting from a cold condition. 
This necessitates continually operat- 
ing more capacity than would other- 
wise be necessary to be prepared for 
emergencies. The hydro - electric 
power station is an ideal supplement 
to these large steam-electric units, be- 
cause starting-up time of the hydrau- 
lic turbines is short, thus permitting 
of a reduction in the amount of 
steam-electric generating capacity that 
must be kept in operation for service 
insurance. This lowers the operating 
cost of steam stations and of the 
system,” 

Mr. Funk pointed out that, where 
the source of hydro-electric power is 
a stream having great variations in 
flow and sufficient storage to equal- 
ize flow for short periods, the hydro 
station should be operated as a base- 
flow plant during periods of high 
stream flow, at which time the steam- 
electric plants will supply the peak 
load. Conversely, when steam flow has fallen to a low 
value, the capacity of a hydro-electric plant will be very 
seriously reduced if operated as a base-load plant, and it 
should then carry the peak. 

[An abstract of Mr. Funk’s paper will appear in an 
early number of Power.] 

Problems involved in the regulation of prime movers 
in parallel-connected power stations, particularly where 
the plants are used for traction work, were discussed 
In a paper by Dr. Techn. A. Hruschka and Ing. H. 
Schmidt, of Austria. 

They submitted a graphical method for calculating the 
safe active output of each station. 

Closing the first week of a highly productive con- 
erence, two sessions held on the morning of Saturday, 
June 21, dealt respectively with “The transmission and 
flow of energy in single and multiple-connecting net- 
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Buck Creek development, the highest head plant on 
U. S. Pacifie Coast (From paper by Robert Sibley) 


works,” and “Stationary internal-combustion engines and 
research work in this field.”’ 


BRITISH “GRID” 


In the session on transmission Sir Archibald Page and 
C. W. Marshall of Great Britain presented a paper, “The 
British Grid System and Its Relation to Certain Tech- 
nical and Economic Problems.” The British “grid,” as 
explained in the paper, is a national network of trans- 
mission lines measuring approximately 3,000 miles and 
interconnecting the principal generating stations. 

The purpose of the grid, according to the authors, is 
to put the production side of the electricity supply in- 
dustry on a basis which will insure minimum costs and 
increase availability of supply. The grid is not intended 
for the transmission of large blocks of energy over long 
distances, Coal is obtainable at a more or less uniform 
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Technical Papers Mentioned in This Week’s Report 


(Arranged in order of sessions. General addresses, including 
remarks of von Hindenburg, von Mueller, Einstein, Ambassador 
Sackett, O. C. Merrill, H. F. Bain, etc., are mentioned on pages 
972 and 973.) 

PROF. ROBERT SIBLEY (N.E.L.A., U.S.A.)—“‘Power De- 
velopments in California” (page 974). 


Section 32—Research Work 


B. F. HAANEL (Canadian Management Committee) —“Fuels 
Investigations and Research in Canada” (page 974). 

W. V. A. KEMP, R. H. HEILMAN and PROFESSORS 
W. H. McADAMS and H. C. HOTTEL (National Research 
Council; American Society of Heating and Ventilating Engi- 
neers; U.S.A.) (page 974). 

W. R. SSEKTOROW (Central Aero-hydrodynamic Institute ; 
Russia) —“The Work of the Z.A.H.I. on the Utilization of 
Wind Energy in the U.S.S.R. (page 975). 


Section 23—World Problems of Power Supply 
C. F. HIRSHFELD (N.E.L.A., U.S.A.)—“Research Relating 
to the Power Industry” (page 975). 
Section 33—Standardization Problems 
CAPT. H. C. DINGER (A.S.M.E.; U.S.A.)—“Standardiza- 
tion of Requirements for Diesel Fuel” (page 975). 
Section 34—Education 


DR. ING. C. MATSCHOSS (V.D.L; 
Education in Germany” (page 975). 

JOHN P. JACKSON (N.E.L.A.; U.S.A.) —“The Present 
Status of Employee Education in Light and Power Com- 
panies in the United States” (page 976). 


Germany )—“T echnical 


Section 27—Power Supply on Ships 


HON. SIR CHARLES PARSONS, R. J. WALKER and S. S. 
COOK (British National Committee)—“Further Develop- 
ments in the Application of High-Pressure Steam to Navi- 
gation” (page 976). 

ENG. REAR-ADMIRAL W. M. WHAYMAN (British Na- 
tional Committee)—“Prospects of Pulverized Coal Firing in 
Ships and Development of Mechanical Stokers in Ships” 
(page 976). 

PROF. A. L. MELLANBY, D.Sc. (British Marine Oil Engine 
Manufacturers’ Association) —“The Present Position of the 
Heavy Marine Oil-Engine Industry in Great Britain” 
(page 976). 


Section 5—Gas Markets 


GUSTAV EGLOFF (U.S.A.)—*“Hydro- Carbon Gas as Power 
in the United States” (page 977). 


Section 22—Individual Problems of Power 
Supply in Different Countries 


L. W. W. MORROW (N.E.L.A.; U.S.A.) —“‘Power Costs and 
Trends in the U.S.A.” (page 977). 

C. SMITH and PROF. C. V. CHRISTIE (Canadian Manage- 
ment Committee; Canada)—“Generation, Transmission and 
Distribution of Electricity in Canada” (page 977). 

ING. S. A. KUKEL-KRAJEWSKI (Central Electrotechnical 
Council; Russia) —“Five-Year Plan of Electrification in the 
U.S.S.R.” (page 977). 


price in the vicinity of all the load centers, and there 
is little available water power. Consequently, most of 
the power used is sent out directly from the generating 
station busbars for local transmission. 


DIESEL POWER 


An imposing group of papers was presented in the 
session devoted to stationary internal-combustion engines 
and research work in this field. 

In a paper entitled “Latest Development of Diesel 
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Section 7—Construction and Operation of Large 
Power Plants 


DR. A. PEUCKER (V.D.I.; Germany)—“Influence of Reaci- 
ness for Operation Through Construction and Size of Steam 
Turbines in Generating Stations” (page 979). 

VICTOR J. AZBE (American Committee)—“A Critical Anil- 
ysis of American Progress in Smoke Abatement Wori:” 
(page 979). 

E. C. STONE (N.E.L.A.; U.S.A.)—“Planning Power Systcin 
Development” (page 979). 

E. BROWN (Swiss National Committee)—“The Idle Turho 
Generator as a Momentary Reserve” (page 979). 


Section 18—Construction of Large Generators 


F. D. NEWBURY and M. W. SMITH (N.E.M.A.; U.S.A.)— 
“Economic Limits to the Rating of Large Water Wheel 
Driven Generators” (page 979). 

M. A. SAVAGE (N.E.M.A.; U.S.A. apg mene Develop- 
ments in Turbine Generators in the U. S.” (page 980). 


Section 28—Production of Natural and Synthetic 
Oils, Their Treatment and Properties 


H. C. DICKINSON (Bureau of Standards; U.S.A.)—“Volatile 
Liquid Fuels” (page 980). 


Section 17—Co-operation of Different Power 
Producing Plants 


ING. E. CESARI (Engineering Committee; Italy)—“The Great 
Power Stations of Italy’ (page 980). 

N. E. FUNK (N.E.L.A.; U.S.A.)—“Economics of Combined 
Hydro and Steam Power Systems (page 981). 


Section 26—Steam and Electrically-Operated 
Railways 
DR. A. HRUSCHKA and ING. H. SCHMIDT (Austrian 


National Committee)—“Load Division Between Railways 
Operating in Parallel” (page 981). 


Section 20—The Flow of Energy in Single 
and Multiple-Connected Networks 


SIR ARCHIBALD PAGE and C. W. MARSHALL (Central 
Electricity Board; Great Britain)—‘The British Grid Sys- 
tem and Its Relation to Certain Technical and Economic 
Problems” (page 981). 


Section 29—Internal Combustion Engines 


M. GERCKE and DR. ING. A. BANNWARTH (Union of 
Central Stations; Germany)—“Newest Developments of the 
Diesel Engine with Particular Reference to Its Application 
to Peak Load Operation” (page 982). 

A. L. BIRD (British Marine Oil Engine Manufacturers’ Asso- 
ciation) —“Some Characteristics of Nossles and Sprays for 
Oil Engines” (page 983). 

A. E. L. CHORLTON (British National Committee )—‘“7 le 
Heavy Oil Engine: Notes on the Position of Research in 
Great Britain” (page 983). 

DR. F. MERKL (Austrian National Committee )—“Combina- 
tion Internal Combustion and Steam Engines” (page 983). 

J. KUTTNER (A.S.M.E.; U.S.A.) —“Development of the 
Stationary Diesel Engine Under the Conditions of American 
Power Economics” (page 983). 


¢ 


Engines, With Particular Reference to Their Employ- 
ment for Peak Load Operation” M. Gercke and Dr. 
A. Bannwarth of Germany declared that Diesel engines 
are the most suitable peak-load and stand-by prime 
movers for the electricity supply, because they are con- 
stantly fit and ready for immediate starting and for 
full-load service at any time without preliminary prep- 
aration and without useless consumption of fuel. 

The authors listed the following ways in which the 
maximum capacity of Diesel engines can be greatly in- 
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creased: (1) increasing cylinder dimensions; (2) in- 
creasing the number of cylinder per engine; (3) cou- 
pling several engines through step-up gears for driving 
high-speed generators; (4) developing special super- 
high-speed and super-high-efficiency engines. 

Based on successful experiences on the motorships 
Milwaukee and St. Louis of the Hamburg-American 
line, the authors felt that two, and even four, sets of 
Diesel engines could be coupled by gears to one shaft 




















Experiments on dust removal by sprays 
(from paper by Robert Sibley) 


driving a big generator, with a capacity as high as 
30,000 to 36,000 kilowatts. 

A. L. Bird, for the British Marine Oil Engine Asso- 
ciation, presented a paper on “Some Characteristics of 
Nozzles and Sprays for Oil Engines.” In this he out- 


lined the results obtained in some rather interesting | 


experiments, in which the flame was observed and photo- 
graphed through a heavy window in a special experi- 
mental cylinder. . 

In “Notes on Heavy-Oil Engine Research” Alan 
Ik. L. Chorlton,* for the British National Committee, 
referred to..the: work of Mr. Bird, whose paper - has 
already beén*mentioned. Mr. Chorlton said that if the 
turbulence is too severe there is a tendency for the flame 
to be extinguished. 

In England the design of heavy oil engines, he said, 
tends toward the use of airless injection in fuel; the 
development of high-speed types (preferably four- 
stroke-cycle) ; increased use of double-action, and the 
two-stroke-cycle with the slow-speed engine; and in- 
creased use of supercharging with scavenging, the air 
p'mp being sometimes operated from  exhaust-gas- 
diven turbines. 

“Combined Internal-Combustion and Steam Operated 
Figines” was the title of a paper by Dr. F. Merkl 
(or the Austrian National Committee). He declared 
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an 
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that the well-known method of combined internal-com- 
bustion and steam operation proposed by William Still 
does not lead to satisfactory results, as the steam is 
generated outside the cylinder. In place of this he pro- 
posed the water under pressure, and in a sequence of 
increasing temperatures, be passed through all the cool- 
ing compartments of the internal-combustion engine 
(stuffing box at the steam side, cooling slot in upper 
cylinder frame, cooling space in upper cylinder cover, 
cooling jacket of exhaust box) and then sprayed onto 
the inner piston wall. This, he said, will eliminate the 
necessity for water-cooling the cylinder wall. 

The machine can be equipped, with little cost, it was 
stated, for taking considerable overload and may be con- 
nected to a steam heater and a hot water heater. It 
also permits, according to Dr. Merkl, the use of inexpen- 
sive lignite as a fuel for gas-engine-driven electric gene- 
rators, while the tar oil obtained from distillation of 
lignite may be used for driving Diesel engines in peak- 
load stations. Dr. Merkl claimed also that operation of 
an ordinary steam engine can be improved by the ad- 
mission of superheated water in place of steam. 


DIESELS IN U.S.A. 


In a paper of striking frankness, J. Kuttner 
(A.S.M.E.), outlined “The Development of Stationary 
Diesel Engines Under the Conditions of American 
Power Economics.” Mr. Kuttner placed equal em- 
phasis on the negative and positive aspects of the Diesel 
engine situation as it exists in America and called par- 
ticular attention to those factors—economic, business, 
and psychological—that differentiate the American 
situation from that in Europe. He made clear that the 
quality of a design should be judged only in terms of 
its environment. 

“Engines designated as ‘high types’ from the European 
viewpoint may be quite useless in the American eco- 
nomic scheme. Actual experience with some complicated 
designs imported from Europe substantiates this and 
confirms the wisdom of examining American economic 
conditions first before attempting to interpret American 
designs of power-plant Diesel engines. 

There is a little marginal business for Diesel engines 
in this country, Mr. Kuttner stated. In some districts 
the Diesel triumphs over competitive sources of power 
by a wide margin, and is sold with little competition, 
except between the various manufacturers of Diesel 
engines. In other dis- 
tricts the field may be 
entirely closed. 

“It is estimated,” said 
Mr. Kuttner, “that 20 
per cent of all the Diesel 
engines manufactured in 
America are used in 
central generating  sta- 
tions. If to these be 
added the engines em- 
ployed in private plants 
the result is that about 
40 per cent of the total 
American Diesel output 
is devoted to the produc- 
tion of electric current.” 

[The July 1 number 
of Power will report the 
second week of the 
Conference.—EbITor. | 
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World-Wide Broadcast 
Feature of N.E.L.A. Meeting 


WORLD-WIDE BROADCAST, the greatest in 
At history of radio, was the outstanding feature of 
the National Electric Light Association conven- 
tion, held last week in San Francisco, Calif., from June 
16 to 20. Starting at noon, Pacific Coast time (9: p.m., 
Berlin time), on June 18, the broadcast included short 
talks by such prominent men as Lord Derby and Senator 
Guglielmo Marconi in England, Dr. Oskar von Mueller 
and Dr. Carl Koettgen in Berlin, Matthew S. Sloan and 
Owen D. Young in San Francisco, and Thomas A. 
Edison in Orange, N. J. Through a record-breaking 
hook-up of land wires, submarine cables and short wave 
radio stations, it was heard in every civilized country of 
the world. Some idea of the magnitude of the under- 
taking can be gleaned from the illustration on the 
opposite page, produced by Power artists in cooperation 
with C. S. Hammond & Company. 

Opening the program from San Francisco, President 
Sloan stressed the importance of the interchange of 
ideas between nations for the promotion of engineering, 
economic and social progress. Dr. Koettgen pointed 
out that engineers “know no difference of races and 
no boundaries of countries.” Speaking on the benefits 
to humanity of the development of power, Lord Derby 
said that through such co-operative efforts as the World 
Power Conference, “there will be evolved a_ wiser, 
kinder, truer internationalism, linking closer the peoples 
of the earth.” 

Dr. von Mueller emphasized the value of scientific 
research in furthering engineering and industrial accom- 
plishment. Citing the enormous strides made in the 
art of radio communication, Senator Marconi men- 
tioned the future possibilities that lie in the transmis- 


sion of power without wires. Mr. Young acclaimed the 
pioneers in the field of science, saying that “the applica- 
tion of new discoveries to our needs is our most produc- 
tive occupation.” Praising the development of science 
and engineering in the last 50 years, Mr. Edison closed 
the program with greetings to his many friends. 

Preceding the broadcast the convention opened with 
a general session on Tuesday morning, June 17, at which 
President Sloan reviewed the progress made by the 
association and the power industry during the year. 
Despite the fact that “our business in output is re- 
flecting the present conditions in general business,” he 
cited the latest figures to show that the light and power 
industry will expend this year more than a billion 
dollars for the extension of. its facilities. 

“For the twelve months ended April 1, 1930, the 
electric companies generated 92 billion kilowatt-hours,” 
he said, “an increase of 9 per cent over the previous 
year. Their gross revenue from sales was $1,980,000,000, 
an increase of nearly 8 per cent. In this period there 
was a severe curtailment of sales of industrial power, 
but revenue losses were made up by increases in street 
lighting, commercial lighting, and domestic service.” 

The trend of power generation in California away 
from hydro-electric developments and toward steam 
plants, and the continued increase in the cost of new 
construction, were the two chief characteristics of the 
discussions at the engineering national section session 
on Tuesday afternoon. 

Speaking on the “future of water-power development 
in California,” A. H. Markwart, vice-president of the 
Pacific Gas & Electric Company, said that “under the 
circumstances which now prevail it is natural to ques- 


THEY TALKED FROM NOON TO 9 P.M. AND FINISHED IN 45 MINUTES 





Matthew S. Sloan 
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Owen D. Young 


Underwood & Underwood Wide World 


Lord Derby 
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tion the future of hydro 
power in California de- 
spite the fact that hydro 
development has been ac- 
tively prosecuted for 
more than four decades 
to the economic advan- 
tage of the state.” One 
of the outstanding rea- 
sons which he gave is the 
constantly mounting cost 
of water-power develop- 
ment “because as a gen- 
eral thing the remaining 
sites cost more to de- 
velop and are less acces- 
sible than those sites 
which have already been 
developed.” He _ also 
called attention to the 
fact that the output 
from existing plants has 
been reduced because of 
sub-normal rainfall. 

In his opinion, a com- 
bined hydro and steam 
system can generate 
“mingled energy” more 
cheaply in California 
than could one generat- 
ing all energy from 
either source alone, pro- 
viding the load factor is 
fairly high. “No matter 
what fuel economies and 
fuel prices are,” he said, 
“steam power, as will be 
observed, has been and always will be required in con- 
nection with hydro for reasons other than best economy 
in kilowatt-hour production.” 

F. B. Lewis, vice-president of the Southern Califor- 
nia Edison Company, discussing the trend of power 
generation in southern California, said that in so far as 
his company is concerned it is “definitely toward the 
use of steam-generating equipment for additional plant 
expansion, and has been so for the past five or six 
years, to an increasing degree.” He declared that the 
steam plant has come to stay in California. 

“The increasingly higher cost levels at which addi- 
tional water power can be developed, and also the 
lowering output cost of steam production,” said Mr. 
Lewis, “are both in the same direction in their effect 
of crowding water power, if it is to qualify in this 
economical struggle with steam, to the pre-requisite of 
producing prime power at larger and larger load factors. 
Under conditions of high output cost for steam produc- 
tion, secondary water power could be utilized in con- 
junction with a small amount of steam power, to realize 
a lower combined cost of production, than could be 
obtained by steam alone. 

“With the tremendous oil and natural-gas resources 
of southern and central California, offering a continua- 
tion of a favorable fuel supply, supplemented by prac- 
tically inexhaustible resources of coal located in adjacent 
states and obtainable at reasonable prices, together with 
the prospect of still further economies in steam genera- 
tion, there is a very good indication that conditions 
will continue to favor steam generation indefinitely.” 
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Speaking on the trend of costs, A. H. Kehoe, elec- 
trical engineer of the United Electric Light & Power 
Company, pointed out that “while technical advances 
of the past may have produced in some quarters an 
impression that the utmost in system improvements 
has been attained, it is my belief that great gains are 
still to be had from engineering developments. 

“While the situation is not yet critical,” he said, “the 
ominous sign on the technical horizon is the continued 
increase every year of the average dollars invested in 
our systems for each kilowatt of generating capacity. 
Despite a gradual reduction in generating plant costs 
from 1922 to 1929, which amounted to approximately 
12 per cent, there have been increases in total system 
costs of 20 per cent. These have reached a total of $375 
of system investment for each kilowatt of generating 
capacity installed in 1929. 

“However, the system investment required per kilo- 
watt-hour sold has shown a gradual decrease, particularly 
since 1926. From segregated figures of average in- 
vestment costs it is found that all this reduction has 
occurred in power plants and in certain miscellaneous 
items, such as service buildings, offices, etc.” 

Officers elected for the coming year include: president, 
W. A. Jones, executive vice-president of Henry L. 
Doherty & Company; vice-presidents, J. F. Owens, 
Oklahoma Gas & Electric Company; Marshall EF. Samp- 
sell, Central Illinois Public Service Company; Edwin 
H. Gruhl, North American Company; and treasurer, 
P. S. Young, Public Service Gas & Electric Company, 
New Jersey. 
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Automatic schedul- 
ing system for two 
banks of elevators 
in a large office 
building 


AUTOMATIC 


Elevator traffic in buildings can be most 
efficiently handled when the cars are kept 
equally spaced in the hoistways. A sys- 
tem is here described thét dispatches the 
cars automatically from the terminal 
landings, at equal time intervals. 


By F. A. ANNETT 


Associate Editor of Power 


elevators, but if they are not used efficiently the 

service will be unsatisfactory. An adequate signal 
system is essential to the operation of modern elevators. 
Operators must be informed as to where the waiting 
passengers are and the direction in which they wish to 
go. It is also necessary for waiting passengers to know 
when cars are approaching and the directions in which 
they are going. 

It is of equal importance to operate the cars on a 
proper schedule. Unless this is maintained at all posi- 
tions in the hoistway, the service will be erratic—too many 
cars may be passing a given point in the hoistway, while 
at other points the service is inadequate. Service may 
be irregular even when the cars are controlled at the 
ground floor by a starter. 

As an example of how the elevator service may vary 
under manual dispatching, a check taken in one building 
showed that the departure time varied from 30 to 80 sec. 
between cars leaving the ground floor. In some cases the 
delay between cars was 24 times as long as it was at 
others. The service at the intermediate floor was even 
more uncertain. For instance, a check taken at the 
seventh floor showed that the time between cars passing 
this floor in the down direction varied from 30 to 120 sec. 
This variation occurred in a building where if the cars 
had been run on schedule the interval between them 


A BUILDING may have a sufficient number of 
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DISPATCHING 


Improves Elevator Service 


in either direction would have been about 50 seconds. 

The preceding figures show that the off-schedule time 
tends to increase as the cars travel up and down the 
hoistway. Even though the interval between departures 
at the ground floor did not exceed 80 sec., up in the 
hoistway the maximum time was 120 sec. This is what 
is to be expected, since the car leaving the floor after a 
long waiting period would generally have a greater num- 
ber of passengers to deliver, and more passengers would 
have accumulated on the intermediate floors for the car 
to handle. All of this tends to slow down the car on its 
trip up and down the hoistway. Slowing this car up 
allows the following car to catch up with it, and two 
cars may answer the same signal from a given floor, 
which adds further confusion to the service. 

These conditions emphasize the necessity of uniformly 
dispatching the cars from the ground floor and maintain- 
ing this schedule throughout the trip. It is practically 
impossible for a dispatcher to do this. And he usually 
has many other duties to perform in serving the pas- 
sengers, all of which distracts his attention from the 
problem of having the cars leave the floors on a definite 
schedule. 

In recent years considerable attention has been given 
to relieving the starter of dispatching the cars, making 
operation automatic and providing means to show the 
operators if they are running on schedule. Such a sys- 
tem of automatic elevator control has been developed by 
the Elevator Supplies Company, Inc. In each car there 
is a three-light unit, Fig. 1, containing a green, a red, and 
a white light. The green and the red lights are for dis- 
patching the cars at the terminals, and the white lights 
show the operators if the schedule is being maintained. 
The machine for operating the system is shown in Fig. 2. 
It consists of three motor-driven arms A for flashing the 
lights. In the top of the cabinet are duplicates of the 
green, the red, and the white lights in the cars. Below 
these lamps is a set of starter’s call-back buttons, which 
are connected to the green light in each car. The dis- 
patching cabinet is near the starter’s station on the 
ground floor. 
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The dispatching machine is designed for scheduling 
a group of three to five elevators. For a group of five 
elevators, with the contacts placed in the end of the 
arms, Fig. 2, they will make contact with buttons 1, 2, 3, 
4, and 5, and give signals to all five elevators. If the 
arms are properly spaced the cars will be dispatched on 
equal time for either direction. For example, if the 
round-trip time is 180 sec. the cars will be signaled to 
start at 36-sec. intervals. When it is time for elevator 1 
to start a green light will flash in that car. When it is 
time for the operator to leave the top floor a red signal 
will flash in his car. This will be 90 sec. after the car 
leaves the ground floor. When the car should be half 
way down the hoistway the white light will flash. If the 
car is above the half-way point, the operator knows that 
he is behind schedule. On the other hand, if the car is 
below the half-way point the signal shows that the sched- 
ule has been exceeded. Thirty-six seconds after No. 1 
car leaves the ground floor the operator in No. 2 car will 





Fig. 1— Operator’s 
ear signals 


uling a bank of elevators 


receive a green signal to leave. Similarly, 36 sec. after 
No. 2 car starts, No. 3 will get a signal to go. This 
system of equal up and down time is the one that is 
normally used between rush periods. With this set-up 
the arms that flash the green, the red, and the white 
signals make one revolution in 180 seconds. 

In rush periods the up and the down traffic is out of 
balance. During the morning-in and noon-in periods 
traffic is virtually all in the up direction, while during the 
noon-out and evening-out periods the traffic is very 
largely in the down direction. To take care of these 
conditions the red and the white lights can be adjusted 
to allow a longer running time in the direction of heavy 
traffic. For instance, if the round trip time is 180 sec. 
the arms on the automatic dispatcher may be so placed 
that the time in the direction of heavy traffic will be 
100 sec. and in the opposite direction 80 seconds. 

Instead of using the white lights to give an inter- 
mediate signal to the operator, it may be employed to 
give a preliminary starting signal at the lower terminal 
landing. When used for this purpose the white light 
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Fig. 2—Machine for automatically sched- 


flashes about 4 sec. before the green light. Generally a 
buzzer is arranged to ring when the green starting light 
flashes. It has been found that the chance of an op- 
erator missing a signal at the ground floor is many times 
that at the others, on account of the heavier traffic at the 
former. Where the cars run to a basement floor the 
white light may be used to signal the leaving time from 
this floor and the green light used for the usual purpose 
at the ground floor. 

The schedule may be speeded up or slowed down by 
adjusting the calibrated timing device shown at T, Fig. 2. 
This adjustment is simple and can be easily made. When 
it is desired to take a car out of service one of the 
jacks J, corresponding to the car number to be taken out 
of service, is pulled out of its receptacle and placed in a 
dead hole between jacks. The contact on each rotating 
arm is moved in toward the center to a position corres- 
ponding to the number of cars in service and an adjust- 
ment is made in the round-trip time at T, if this is neces- 
sary. The change in the dispatching of 
the cars can be made easily and quickly. 

The green and red lights at the top 
of the dispatching cabinet, as previously 
mentioned, correspond to those in the 
different cars and flash in synchronism 
with them. These show the starter if the 
car operators are getting the signals to start 
at the terminal landings. The call-back 
buttons are connected to the green lights in 
the cars. When a button is pressed it causes 
the green light in the car, corresponding to 
the. button, to flash, and at the same time 
the operator receives an audible signal. 
Code calls may be worked out between the 
dispatcher and operators to suit the particu- 
lar conditions under which the cars operate. 

While it is important that cars leave the 
terminal landings on schedule, the inter- 
mediate floors are of equal importance. This 
is particularly true where passengers are 
waiting on the floors. When they press the 
button they expect almost instant service, 
regardless of the fact that the elevators are 
serving other floors at that instant. Even 
though it is not possible to give a perfect 
service, automatic scheduling insures inter- 
mediate floor service that approaches termi- 
nal floor timing within 10 sec. This additional time is 
necessary to cover the irregularities of the traffic in a 
building for which it is not always possible to make 
immediate adjustment. Usually the maximum waiting 
time at the intermediate floors will approximate the 
terminal timing interval or may even be less during the 
periods of uniform travel in both directions. 

This system of automatic dispatching is best adapted 
to groups of four or more elevators. Its installation will 
increase the efficiency of the elevator service over that 
of manual dispatching and give more satisfactory service. 
Equal spacing of the cars in the hoistway will allow the 
regular signal system to operate at its greatest efficiency 
by preventing cars from overrunning each other and 
making false stops. It is also possible to hold the parking 
time at terminals to a minimum, and keep the cars in 
operation a maximum of time. This allows of handling 
a greater traffic with the same number of elevators than 
is possible with manual dispatching, or the same traffic 
may be taken care of with a smaller number of cars 
in service. 
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Station A 
Twenty Years Later 


N 1910 the power station of the San Francisco Gas 

& Electric Company was the largest in the West. It 

contained ten engines, six of them operating con- 
densing. In that year a 12,000-kw. vertical turbine and 
a 25,000-sq.ft. dry-tube base condenser and auxiliaries 
were installed. The capacity of the turbine was equal 
to that of eight of the engines, although it occupied less 
floor space than one of them. 

The San Francisco Gas & Electric Company is now 
a part of the Pacific Gas & Electric Company, the change 
in name bearing witness to the increased scope of its 
activities. The power station, now Station A, as pre- 
viously announced in these columns, is being remodeled 


COMPARISON OF THE OLD AND NEW UNITS 
- - —— Year Installed --- 
910 


12,000 
13,000 


1930 

Size of unit, rated kw........ 
Maximum output, kw........ 
NES 2s cies ow eas ow Swe 
compound, horizontal 

7S | ee eee ae 

Foster Wheeler, hori- 
gg 2-pass, direct- 


G.E.-Curtis, vertical 
Condenser, type............. 


Foster Wheeler, hori- 


zontal 2-pass, dry- 
tube, base 
Steam pressure, throttle, lb... 1,250 175, 
Steam temperature, deg. F... 750 478 
Throttle water rate, at rated 
Sh SSS ree 8.4 14.6 
Throttle water rate, at maxi- 
eR MONE MND oo os ssa cow 8.4 14.6 
Condenser water rate, at rated 
7 SSSR aa eee nea ria 6.0 14.6 
Condenser water rate, at maxi- 
mum load, Ib......... ree 6.4 14.6 
Condenser size, sq.ft... .. 34,000 25,000 
Sq.ft. per rated kw.......... 0.68 2.08 
Sq.ft. per maximum kw...... 0.545 1.92 
2 eee } O.D. No. 16 ga.x22-0 10.D. No. 18 ga.x17-2 
Pounds of steam condensed per 
sq.ft., rated load........... 8.85 7.0 
Pounds of steam condensed per 
00 Ft. MOK. WOAG..... .. 60:50:00 11.75 7.6 


to accommodate 1,400-Ib. boilers and two 50,000-kw. 
vertical-compound turbine units and 34,000-sq.ft. Foster 
Wheeler condensers. The plant will ultimately contain 
four such units, or a total of 200,000 kw., without increas- 
ing the ground area of the original station. The boiler 
room roof is being raised slightly. To make room for 


} From standard 
/250 Ib. 750°F bosler 


Steam RH. 
Red. valve 








L.P Turbine 














12,000-kw. 
condenser, 
make room for second 50,000-kw., 1,200-Ib. unit 


vertical turbine and 25,000-sq.ft. 


installed 


dry-tube 
in 1910, being removed to 


these two new units, the 12,000-kw. unit of 1910, a simi- 
lar 15,000-kw. unit installed in 1913, and two 3,500-kw. 
engine-driven sets had to be removed. The photograph 
was taken during the removal of the 12,000-kw. unit. 
The generator has been taken off the turbine, which 
rests on the two condensers which were built into the 
turbine base. 

A comparison of some of the details of the old and 
the new units, showing the difference between the out- 
standing equipment of 1930 and 1910, is given in the 
table. 

In the upper inner corners of the base condenser 
waterboxes connections may be seen for the feed-water 
heater. The hot-well pump discharged through this 
heater, which was an integral part of the condenser. 
Temperature of the condensate leaving the heater, under 
test conditions, was the same as the temperature of the 
vacuum. In the new unit this result is obtained in the 
reheating hotwell, which also deaérates the condensate, 
without any external piping or other complication. 

The dry vacuum pump on the old unit was a 

16x36x24 in. horizontal corliss, close 
clearance type, with two semi-rotary 
air valves. A two-stage steam-jet 
air pump with combined surface 
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inter- and after-condenser serves the 
new unit, and occupies about the 
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54.1 lb. abs. 





180 lh abs. 
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Primary 8.F pump 


Heat balance diagram of the 50,000-kw. turbine 
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Evaporator. 


875 lb. abs. 





4 


Orip pump 


same space as the steam end of the 
old pump, while handling more air 
per pound of steam. 

Two 5-in. single - stage hotwell 
pumps, turbine-driven, served the old 
unit, while two 6-in. Wheeler two- 
stage pressure-sealed pumps, driven 
by variable-speed motors, will supply 
the 50,000-kw. unit. 

The 12,000-kw. unit went into 
service Jan. 24, 1911, and was retired 
April 1930—a_ record almost 






Condensate 
pumps 


Steam jet 
pump 





15, 
equaled by the 15,000-kw. machine. 
which started Dec. 15, 1913, and shut 
down for the last time Aug. 8, 1929. 
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Purchasing OIL on the Basis of 


SERVICE-COST 


NNUALLY, during the month of May, the navy 
enters the market for a million and a half gallons 
of lubricating oil to cover its many and diversified 

requirements for the ensuing fiscal year. In addition to 
contracting for this quantity of lubricating oil, 26 other 
Federal agencies purchase another million and a half 
gallons for their respective needs under the same con- 
tract. This 3,000,000 gal. covers the lubrication require- 
ments of practically all types and forms of machinery 
operated by the government. 

To insure the navy’s receiving lubricating oils of 
acceptable quality, minimum requirements were long ago 
established. During annual replenishment periods oils 
were purchased from a list of bidders offering oils that 
met these minimum requirements. Obviously some were 
hetter lubricants than others. To refine oils costs money. 
The greater the degree of refinement, the greater are the 
costs, and, in proportion as refinement is more carefully 
carried out, other things being equal, the better will be 
the product. Consequently, the better lubricants were 
sold at a higher price. 

The laws require acceptance by any government 
agency of the lowest bid on material meeting specifica- 
tions. Purchase of lubricating oils on a strictly specifi- 
cation basis, award being made to the low bidder, 
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By LIEUT. C. A. GRIFFITHS 


United States Navy 


The Navy Department is responsible for 
providing proper lubricants for turbines in 
destroyers and cruisers, Diesel engines in 
submarines, reciprocating engines in older 
or smaller vessels, and for internal-combus- 
tion engines in motorboats and _ aircraft. 
The method adopted for selecting the most 
economical lubricating oils for these vari- 
ous services is equally applicable to land 


practice 


End view of the Vv 
endurance testing 
machine at the An- 
napolis engineering 
experimental sta - 
tion 


resulted in buying oils that may have just met the 
minimum requirements. As this practice was not, in the 
long run, true economy, the problem of evaluating forced- 
feed and motor-cylinder oils was undertaken. 

It is generally conceded that a new forced-feed oil is 
a better lubricant than the same oil after protracted use. 
Forced-feed lubricating oil in a turbine bearing or in 
a gasoline engine bearing under usual temperatures and 
pressures undergoes working. During the transition 
from new to old certain changes in the characteristics of 
the oil occur. If the changes in one oil due to working 
be greater than the changes in the same properties of 
another oil, the conclusion is naturally drawn that the 
latter oil is the better of the two. 

All mineral lubricating oils have a number of essen- 
tially variable characteristics. In prosecuting the investi- 
gation, forced-feed and motor-cylinder oils were first 
standardized in nine classes, according to their viscosity 
measurements. The range between each class was suffi- 
cient to permit of selection of a suitable oil for every 
forced-feed application. 

Symbol numbers! were assigned to the oils to serve as 
an identification of the group into which each oil fell. 





"The symbol system of identifying lubricating oils was de- 
scribed more fully in the Aug. 6, 1929, number of Power. 
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This eliminated the ambiguous terms, “light,” “heavy,” 
etc., and substituted in their stead a number, the last three 
digits of which definitely classed it in the appropriate 
viscosity group. The first digit indicates the kind of oil, 
as, refrigeration, forced-feed and motor-cylinder, avia- 
tion, marine engine, compounded, etc. 

Identical methods of testing various oils is of first 
importance in evaluating them, and to obtain this as 
many variables as possible were eliminated. Next is the 
requirement that the method approach actual operating 
conditions as closely as possible. 

Laboratory chemical and physical tests have for years 
been well standardized, are well understood by petro- 
leum chemists, and have given consistent results. Prac- 
tical tests, however, have not shared the same fate. 
Internal-combustion engines and similar apparatus on 
which actual service tests of lubricating oils can be run 
have inherent mechanical differences too numerous and 
too varied to permit of standardization on any basis 
where consistent’ results are to be expected on a material 
so susceptible to the effects of variables as lubricating oils. 

To provide for standardizing tests on different oils, 
and in striving to reduce the variables common to other 
forms of practical testing apparatus, yet to give the oil 
under test a thorough practical working, the engineering 
experiment station at Annapolis devised an endurance 
testing machine. This machine consists of a single jour- 
nal, 6 in. long and 34% in. in diameter, uniformly loaded 
at a bearing pressure of 150 lb. per square inch by a 
spring-loaded bearing cap. It is motor driven at a con- 
stant speed of 2,000 r.pm. The test oil is supplied to 
the upper on-side of the bearing at 15-lb. gage pressure 
by a gear-driven pump, and circulates in a closed system. 
The duration of the test is 100 hr., when the machine 
is stopped and the oil removed and examined to deter- 
mine its condition and the nature of the changes that 
have taken place. It is tested chemically and physically 
and the results are compared to the same properties 
observed in a new oil. 

These investigations disclosed that only four of the 
original important characteristics of an oil (namely, vis- 
cosity, precipitation, neutralization, and carbon residue), 
change to an appreciable degree during the 100-hr. work- 
ing. It was also discovered that the amount of change 
varied largely with different kinds of oils within a symbol- 
ized class. The four important changeable characteristics 
on which the work value of an oil is based are as follows: 


liscosity—A measure of the internal resistance of the 
oil to flow. It is an indication of the “body” of the oil; 
whether it be light or heavy, fluid or viscous. 

When a forced-feed mineral oil is worked under nor- 
mal temperature and pressure, without dilution or the 
introduction of foreign matter, the viscosity will increase 
in a degree dependent upon the oxidation of the oil, the 
formation of sludge, the base of the crude, and the 
presence of unsaturated compounds, free carbon, and 
other imperfections, many of which can be diminished 
by careful refining. Ilence, the change in viscosity be- 
comes a most important consideration, and one which 
can be evaluated. 

Viscosity is measured by the seconds it takes a given 
quantity to flow from a calibrated orifice at certain tem- 
peratures. Measurements are made at 100, 130, and 210 
deg. F., and from these readings, before and after test, 
the viscosity work value is calculated from the formula: 

Viscosity work value = 1.00 — 

(Final Viscosity) — (Initial Viscosity) 
(Initial Viscosity) 





x 
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A battery of Viscosimeters at the Engineering Experiment 
Station 


An upper limit above which the rise in viscosity is con- 
sidered to render the oil unsatisfactory is established. 
In the ‘case of aviation oils, this limit is set at 25 per 
cent increase, and for other oils it is set at 20 per cent. 
C, therefore, equals 0.20 or 0.25, as the case may be. 

Precipitation—An indication of the sludge-forming 
tendency of an oil. 

Certain impurities in a mineral oil, either from con- 
tamination in handling or from imperfect refining, while 
not being particularly evident in a new oil, will cause oxi- 
dation of the oil arid the formation of sludge. The latter 
is a precipitation of the oxides of hydrocaibon, and be- 
comes increasingly greater as the oil is worked at run- 
ning temperatures and pressures in contact with air. The 
tendency of an oil to precipitate sludge can be measured 
both before and after working, and it forms the basis 
for the second of the four important work-value factors. 

All oils will oxidize to a greater or lesser degree; so, 
with an established maximum initial content of oxides, 
an initial rejection point after working, and a final re- 
jection point, the effect of increased oxidation and sludge 
formation is evaluated by the formula: 

Precipitation work value = 

(Final Rejection Point) — (Final Content) 
(Final Rejection Point) — (Initial Content) 

Neutralization—An_ indication of the presence of 
harmful acids in a mineral oil. 

Acids of mineral origin, present during refiring, if 
allowed to remain in the finished oil, are harmful to the 
metal surfaces with which they come in contact. A well- 
refined mineral oil will show practically no acid reaction 
when the oil is new, and very little after the oil has been 
used. A mineral oil containing animal or vegetable oils 
will, under operating conditions, develop an acid reaction, 
and is to be avoided. 

The neutralization of any acids found in a mineral 
forced-feed oil is a measurable quantity, and forms the 
basis for the third important factor in the evaluation of 
the oil. The evaluation is obtained by the formula used 
for precipitation work value. 


Carbon Residue—An indication of the carbon-forming 
propensity of an oil. 

All mineral lubricating oil is a form of hydrocarbon 
In addition to the carbon-hydrogen molecules there may 
also be present some molecules:of free carbon, particu: 
larly if the oil was imperfectly refined. During wor! 
under normal conditions, the hydrocarbon compositio1 
may change, liberating both carbon and hydrogen 1: 
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minute quantities. This liberated carbon is retained in 
the oil and adds to the free carbon already there. The 
tendency of an oil to form carbon is a measurable quan- 
tity and, as the percentage of carbon increases during 
work, the fourth factor of the evaluation is obtained. 
Owing to the difficulties of refining the heavy, more 
viscous oils, permissible maximum carbon residue con- 
tents vary for different oils. The carbon content for all 
forced-feed and motor-cylinder oils must lie within the 
following limits: 
Maximum Content Initial Rejec- Final Rejec- 


Initially Accept- tion Point, tion Point, 
Symbol No. 


able, Per Cent - Per Cent Per Cent 
ye Me EO 0.50 0.55 1.05 
PINE | Dea aa eee ere 1.00 1.05 2.05 
ci ee 1.50 1.35 3.05 


The work value for carbon residue is taken as the 
average of two work values, one on the new oil, the 
other on the used oil. The work value on the new oil 
is obtained from the formula: 

Work value = 

(Initial Rejection Point) — (Initial Content) 
(Initial Rejection Point) 
The formula for precipitation work value is used to 
evaluate the increase in carbon after working. 

Illustrating the application of this method of deter- 
mining the final work value of a lubricating oil, which 
is an average of the three viscosity determinations, the 
precipitation, the neutralization, and the average of the 
two carbon residue determinations, we find for a typical 


satisfactory forced-feed and motor-cylinder oil, Symbol! 
2190, the following: 





—tTest Results—-—~ Work Final Work 

Before After Value Value 
Viscosity at 100 deg. F...... 630 648 Us eee 
Viscosity at 13@ deg. F...... 286 293 Ue, ii 
Viscosity at 210 deg. F...... 75 77 O2G98 avian 
Average viscosity......... Vane toate ee 0.894 
PECCIDIEAUION, «656 2565535: + 0's 0.00 0.05 0.950 0.950 
Neutralization............. 0.06 0.20 0.853 0.853 
Carbon residue, before... ... 0.81 ee A ee 
Carbon residue, after....... ene 0.98 O9Z8 wee 
Average carbon.......... nyt ae 0.701 

Final work value of the oil... 9....00 cue ets wwe 0.8495 


The next step in the selection and purchase of an oil 
is to determine from a number of satisfactory samples 
the one having the lowest service cost per gallon. Service 
cost is determined by dividing the bid price per gallon by 
the work value. Illustrating how the navy obtains the 
lowest service cost from a number of bidders, each hav- 
ing a different price per gallon and a different work 
value for their oil, the following tabulation of bids, A, B, 
and C is typical : 


; Bid Price Service Cost 
Bidder per Gallon Work Value per Gallon 
A $0.65 . 8495 $ 
B 0.76 . 8724 0.871 
Cc 0.52 . 6341 0.820 


On a straight specification basis the award would be 
made to bidder C at the lowest price per gallon, but the 
work value of this bidder’s oil is so low that his service 
cost is high compared to that of bidder A. Bidder A 
would get the award on a service-cost basis. 

In judging the service value of a lubricating oil, the 
‘vork-value method devised by the navy has proved that 
it will disclose the difference between two oils both of 
vhich meet the minimum requirements, one, however, 
being exceptionally good, while the other barely meets 
‘he requirements. As a result a longer-lived oil is se- 
cured, the wear and tear on machinery is reduced, and 
an actual saving in dollars and cents is obtained. 
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Forced-Draft Firing 


of Pulverized Fuel 


By OLLISON CRAIG 


Consulting Engineer Riley Stoker Corporation 


HERE are two general methods of supplying sec- 
ondary air for burning pulverized fuel. One intro- 
duces air under pressure. It is commonly referred 
to as forced-draft firing. In the other method air is 
caused to enter the furnace by utilizing the furnace suc- 
tion. This method is called natural-draft firing. Neither 
definition takes any account of the possible use of an 
induced-draft fan, because the means by which furnace 
suction is obtained, either by fan or stack, is immaterial. 
Most of the unit-pulverizer installations being put 
into service at the present time are being arranged for 
forced-draft firing. This is true regardless of the fact 
that the cost of auxiliary equipment is greater than that 
for natural draft. It is obvious that there must be cer- 
tain advantages in the forced-draft method, or the addi- 
tional expenditure for auxiliary equipment would not 
be justified. Also the advantages must result, finally, in 
decreased steam cost sufficient to pay fixed charges on 
the extra costs and to pay those costs in a reasonable 
time. 

It has been the practice in the past, with natural-draft 
firing, to introduce air through ports, or openings, in the 
furnace walls. These ports may communicate directly 
with the outside air, or air may pass through passages 
in the walls before entering the openings. The ports may 
be scattered over the walls at various elevations; may 
be placed in bands at only certain elevations; or may 
be confined to a single wall, usually the front. Damper- 
ing devices may be provided at all the ports in the form 
of swinging doors or butterfly dampers, or air may be 
controlled in wall passages leading to the ports. In the 
latter case, ports receiving air from a certain passage 
are controlled by a single damper. 

The use of. wall ports has been more common with 
vertical firing, in which coal and primary air are dis- 
charged downward through a furnace arch. Development 
of horizontal firing has made the use of ports more 
difficult, and it has become the practice to introduce all 
the secondary air through, or at points near, the horizon- 
tal burners. 

Forced-draft secondary air is usually introduced into 
the furnace through the burners only, and for this reason 
horizontal burners appear to be better adapted to forced- 
draft firing. Furthermore, it has been customary to 
mix all the air of combustion with the coal in the burners, 
before discharging into the furnace, and under certain 
conditions of operation this would result in back-firing 
into, or overheating of, the burners. As steam require- 
ments decreased, the rate of coal discharge decreased, 
and the velocity of discharge at the same rate would 
become less than the velocity of flame propagation, re- 
sulting in ignition of the mixture in the burners. Also, 
pulverized-fuel furnaces are of sufficient height to pro- 
duce a decided stack effect, causing a positive pressure 
to exist under the arch, although a suction obtains in the 
remainder of the furnace. This pressure forces hot 
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gases, or even flame, around the metal portions of the 
burners, causing them to become overheated. Fuel ad- 
heres to this hot metal, accumulating and coking until the 
burners became choked and the mass of coked fuel ignites 
into flame. Horizontal forced-draft burners of improved 
design are not subject to these difficulties, since they are 
applied to a portion of the furnace usually under suction, 
and since primary air and coal do not need to mix with 
secondary air within any metal portions of the burners. 

Air for forced-draft operation may be taken directly 
from the boiler room, may pass through passages in the 
furnace walls, before going to the burners, or may be 
received from air preheaters. Natural-draft operation 
is not feasible in connection with air preheaters, since 
in any case fans are required to move air through the 
heaters. 

If secondary air is admitted threugh furnace wall 
ports and the flow of air is produced by furnace suction, 
the entrance velocity of the air will be low, because the 
pressure head producing the flow cannot be sufficient to 
give high-velocity jets. Assuming a furnace draft of 
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Fig. 1—Illustrates contraction of gases with negative 


pressure in the furnace 


3 in. of water, the velocity would be 2,400 ft. per minute 


provided the flow was frictionless. Passage resistance 
would reduce this velocity to probably 1,500 ft. per 
minute or less. 

Low-velocity air jets from wall ports cannot penetrate 
far into the stream of moving gases, and it will be only 
by the diffusing action of moving gases that air from 
the ports will be sufficiently distributed through the gas 
mass so that each particle of coal will find its proper 
portion of air and be completely burned. In addition, if 
more air at, say, 80 deg. enters a furnace in which the 

gases are at a temperature of 2,200 deg., the entering 

air will have a density five times that of the furnace gas. 
The air will then fall immediately along the wall and rise 
only after having been heated to furnace temperature. 
I-xamination of ash formation around air ports in fur- 
nace walls furnishes ample evidence of this fact. 

The result of low jet velocity and precipitation of air 
i ixi egardless of diffusion, since diffu- 
sion is a slow process and cannot complete proper mix- 
ing in the time available. The final effect in the furnace 
is higher excess air and higher carbon loss in ash than 
would be the case with effective mixing, which, in turn, 
would result in higher steam cost. 

Again, if air is introduced through ports by furnace 
suction, an arrangement of ports which would produce 
reasonably good results at one rate of fuel burning would 
produce poor results at any other rate. At a given rate 
of fuel burning a flame would be obtained having a 
rather definite boundary. The relation of this boundary 
to the position of the ports might make the air most 
accessible to the fuel particles. At any other rate of 
fuel burning the flame boundary will be different; but 
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the port arrangement remains the same and accessibility 
of air to coal particles will be changed, resulting in some 
particles receiving a deficient supply of air while a por- 
tion of the air passes through the setting as excess. 
The result is both high carbon loss and high excess air 
loss. Some compensation can be obtained by regulation 
of various dampers controlling air to individual ports, 
but an infinite variety of adjustments would be required 
to properly meet all conditions of operation. In practice 
an average setting of port dampers is obtained giving 
best average results; the dampers are then maintained 
in permanent position and the furnace draft more or 
less regulated to obtain sufficient air for combustion. 
However, with manual control, operators will rarely 
make proper changes of boiler outlet dampers to produce 
desired furnace draft, and either an excess or deficiency 
of air will follow from this cause, in addition to the 
other losses. Automatic control can be applied, either 
to the boiler dampers or port dampers, or both, but the 
multiplicity of adjustments required makes the applica- 
tion of automatic control to this method of pulverized- 
fuel firing rather difficult. It has been found that to 
give automatic control sufficient margin on which to op- 
erate an average lowering of COs by 2 per cent is ex- 
perienced compared to careful manual control. The ad- 
vantage of automatic control in this case lies only in the 
fact that careful and constant manual control can seldom 
be obtained. 

If pulverized fuel is fired through a horizontal burner 
and secondary air is passed by natural draft through 
the burner or through openings adjacent to the burner, 
comparativ ely large openings are required to pass suff- 
cient air without excessive furnace draft. Velocities will 
be comparable with those previously mentioned. Air 
traveling at such low velocity does not contain sufficient 
energy to produce the violent turbulence required for 
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2—lIllustrates flow of gases with a positive pressure 
in the furnace 


Fig. 


quick and thorough mixing of the coal and air. Diffusion 
must still be relied upon ; and more time must be required 
for proper combustion, resulting in increased carbon 
loss. 

Present practice of “forced-draft” firing, especially 
with the unit- or direct-fired system, is to use horizontal 
turbulent-type burners. Coal is delivered through dis- 
charge nozzles and secondary air is introduced under 
pressure through openings adjacent to or surrounding 
them, and both streams are directed to produce the 
greatest possible turbulence in the whole mass. Since 
both streams are introduced under pressure, velocities 
around 5,000 ft. per minute or more may be used, —_ 
cient to produce quick and positive mixing. 

With natural-draft firing greater suction will be main- 
tained throughout the entire boiler setting than in the 
case of forced-draft firing. Greater suction throughout 
the setting is equivalent to having greater force acceler- 
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ating the gases, producing a contraction of the gas stream 
as it passes through the setting somewhat analogous to 
the vena contra of a vertical water jet. 

Fig. 1 illustrates this principle diagrammatically: 
Assuming that the gases enter the tube space T from 
the furnace F, spread across the entire width of the 
setting, because of the accelerating force of the large suc- 
tion, the gases will continually contract until they enter 
the outlet B. A portion of the heating surface will be 
out of the path of flow of the gases and will be ineffec- 
tive for heat absorption, and the temperature of the gases 
entering B will be higher than if contact had been made 
with all the tubes. 

If a positive pressure could be obtained and main- 
tained through the setting, this contraction of gases 
would not exist. In this case the flow of gases would be 
as indicated in Fig. 2: The gases are forced out against 
the wall surface, which acts as a retainer holding the gas 
under pressure. All tube surfaces are passed by gases, 
whose temperature is less at the outlet B, since more 
opportunity has been provided for discharging heat to 
the tubes. 

To permit positive pressure a gas-tight setting is neces- 
sary. However, forced-draft firing permits of lower suc- 
tion in the setting and of more nearly approaching the 
condition of Fig. 2 than is possible with natural-draft 
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High-Pressure Pumping Station 
Operates Automatically 


By R. M. Ryan 
General Electric Company, Kansas City, Mo. 


HE Empire Oil & Refining Company, at El Dorado, 
Kan., operates an automatic pumping station to 
supply water for various purposes to oil drilling lessees. 
Two centrifugal pumps, rated 250 gal. per min. at 300 
lb. per square inch, are driven by 100-hp., 1,800-r.p.m., 
440-volt slip-ring motors. The pumping station is auto- 
matic, maintaining a definite predetermined pressure on 
the line irrespective of flow within the range of the unit. 
Pumping service is continuous day in and day out, 
24 hr. per day. The sta- 
tion is some six miles 
from the point of de- 
mand. The leases sup- 
plied with water cover 
some 18,000 acres. Wa- 
ter is supplied to the 
pumps by gravity flow 
from a lake owned by 
the city of El Dorado, 
and to the various lessees 
through a network of 
piping held under pres- 
sure by automatic control 
of the pumps. 
Control equipment con- 





firing. The result is a smaller heat loss to the exit gases. 

Economy of steam production is affected by method 
of firing through obtainable capacity. Slow mixing with 
natural-draft operation limits the economical rate of fuel 
burning in a given furnace. As stated previously, forced- 
draft operation with rapid mixing permits more fuel 
to be burned economically in the same furnace. The 
result is greater possible steam production for a given 
expenditure of money, and the fixed charges apportioned 
to a thousand pounds of steam becomes less, making 
steam production more economical. 

Summarizing, experience has shown that forced-draft 
firing produces greater turbulence and more complete 
mixing of secondary air with the primary mixture than 
is possible with natural draft; maintains more effective 
mixing at all rates; is more susceptible to easy and quick 
control and more adaptable to automatic control, afford- 
ing greater flexibility in operation. It also provides 
means for obtaining and maintaining any desired COy:: 
permits development of greater steam capacity and oper- 
ation at lower minimum load with continuous firing ; 
results in less setting leakage; affords greater heat ab- 
sorption from the gases and less carbon loss; secures 
lower exit temperature of gases ; provides greater over-all 
efficiency of steam generation, and reduces cost of steam 
through reduced fixed charges per unit of capacity. 
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sists of a speed-regulating panel with a speed-regulating 
resistor and a motor-operated regulator. The regulator 
equipment is arranged to adjust the speed of the slip-ring 
motors so as to maintain a definite operating pressure for 
all values of water flow. 

Only one pump is operated at a time, but transfer 
switches will allow operation of either pump. In addi- 
tion, a hand compensator and slip-ring short-circuiting 
switch allow of operation of either pump at constant 
speed should any repair work be necessary on the control 
equipment, which provides overload protection and 
undervoltage release. The pumps will be restarted on 
failure of voltage only after the pilot motor returns the 
dial switch to the initial speed setting. 

All pump and motor bearings are protected by tem- 
perature relays. Freezing 
of pump lines and valves 
is prevented by the use of 
thermostatically con- 
trolled electric space heat- 
ers. Flood and sign light- 
ing, controlled by motor- 
operated time switches, 
gives the pumping station 
an attractive appearance 
at night. Any normal in- 
spection and repair is 
performed by the present 
maintenance department, 
so neither day nor night 
attendants are needed. 


The control equipment consists of a speed-regulating 
panel and a motor-operated pressure regulator 
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Spacing Brushes Correctly 
Around a Commutator 


HERE are various methods of equally spacing the 

brushes around the commutator of direct-current 
machines, but the one that I have found most satis- 
factory is to use a narrow strip of white paper, such as 
used in an adding machine. The paper is placed around 
the commutator and cut to the exact circumference. 
Then it is removed and marked off into as many equal 





Paper strip on commutator to equally space the brushes 


parts as there are sets of brushes. The paper is again 
placed around the commutator and the brush toes set to 
the lines, as in the figure. 

This method assures equal spacing regardless of the 
number of sets of brushes. To make the brushes fit 
the commutator place a piece of sand paper under one 
brush at a time, with the smooth side of the paper on 
the commutator. Draw the paper back and forth until 
the brush makes a good fit. It may be necessary to 
check the spacing of the brushes again after they have 
been fitted. M. G. McCu.Ltoucu. 

San Algelo, Texas. 


Using Heavy Fuel Oil in Solid- 
Injection Diesel Engines 


HE LETTER of A. H. Wirz, on page 559 of the 
April 8 number, entitled “Using Heavy Fuel Oil in 
Solid-Injection Diesel Engines,” is very instructive, and 
presents a good description of the layout of a Diesel 
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THE 
PLANT... 


engine power plant. However, I think a little additional 
information would have made the letter even more in- 
teresting and I should like to ask, through the columns 
of Power, the following questions: 

1. Was an air filter installed in the air intake line? 

2. Was an air filter and a fuel-oil filter (centrifuge 
or other system of fuel oil purifying) provided for the 
near-by air-injection engine mentioned? 

3. Was the De LaVergne engine operated as an iso- 
lated plant, or did it operate in parallel with other units ? 

4. What was the load-factor and average fuel rate per 
kilowatt-hour for the De LaVergne engine, and what 
number of hours per day and days per week did it 
operate ? 

5. What was the operating method of the fuel-oil 
system between the main storage tanks and the engine? 
To explain the meaning of the last question, it was said 
that there is a 100-gal. service tank mounted on the 
engine room wall. This would hold, roughly, two hours’ 
supply of fuel at full load. Was this tank kept full 
continuously, or refilled at intervals, say every one or 
two hours? Was the pump controlled automatically or 
manually by the operator? Was the oil flow through the 
centrifuge continuous, or a tankful at a time? 

I would greatly appreciate this additional information 
on the installation described by Mr. Wirz, and it would 
undoubtedly be helpful to other engineers. 

Los Angeles, Calif. Howarp LIvINGsTON. 


Give the Engineer a Chance 


ECENTLY there appeared in one of my engineering 
magazines the following advertisement: 

FOR SALE: One good Orsat gas analyzer, in good 
condition, owner has no further use for same, will sell 
cheap. Engineer P.D.Q. Power Co. 

As the plant mentioned was on my route and as I had 
not been there for at least three months, I dropped in to 
see how:things were going and the reasons for the “ad.” 
I was. surprised at the change in the plant. No longer 
the snap, and pep that was once there. In place of the 
usual smooth-running and efficient plant, it was one o! 
hurry and rush. The “chief” could only stop a minute 
and shake hands, explaining that he was busy. I was 
puzzled at this. Running around with him I manage 
to get the story. 

First, the owners had cut down his forces to the point 
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where he was “chief cook and bottle washer” of the out- 
fit. He was forced to stand the “watch” in the engine 
room. No oilers, no wipers—only one engineer and a 
fireman on each watch. A look over the plant showed 
the folly of this action on the part of the management. 
Boiler fronts and casings showed signs of neglect. 
Pumps and engines, turbines and other machinery were 
covered with dirt and dust. Steam was leaking here and 
there, water and air were hissing around rods and at 
joints in lines. And on top of all of this the engineer 
informed me that the “boss” had asked him if they could 
not cut the force some more. 

As my business was partly with the manager I called 
on him at the office. During the conversation he asked 
me if I had been around to the plant. Upon telling him 
that I just had come from there he launched into a state- 
ment of the saving being made since he had put in the 
present policy of “economy,” saying that they were sav- 
ing 50 per cent on the labor of the plant, etc. Over in 
one corner of the office, on a table, was a stack of recent 
issues of Power. I went over and picked out the Sept. 
17, 1929, number and opened it up at Mr. Low’s fore- 
word, “Give the Engineer a Chance,” and handed it to 
him. He read it and asked, “Well, don’t we give him a 
chance? Isn’t he doing what he wants to do and getting 
along all right ?” 

This was too much for me, so I bade him good-bye 
and left. Surely “They have eyes to see and see not, 
ears to hear and hear not.” Tuomas M. STREET. 

Wilkes-Barre, Pa. 


Practical Notes on Piping 
Installation 


HEN any large amount of piping is to be installed, 

considerable saving can be effected by a little plan- 
ning before the work is turned over to the pipe-fitting de- 
partment. In larger sizes of piping, say 4 in. and over, 
welding can be substituted for cast-iron fittings. Two 
45-deg. welds will make an efficient and practical turn. 
Also, in some of the smaller runs of piping, welds may 
be used; but it should be borne in mind that sufficient 
unions must be used to permit of pulling any separate 
piece of pipe or valve out of the line. There are fittings 
available made from seamless pipe in the form of bends 
in both 45- and 90-deg. angle patterns. As far as the 
cost is concerned, when two welds, either in the line, or 
to a steel flange, are considered, there is not much to be 
gained by the use of these bends; but in an installation 
where there is an objection to cast-iron fittings, bends 
are most useful. When they are properly welded in a 
line they make a neat-appearing job, and by using two 
90-deg. turns a short radius return bend is obtained. 

Where there is a long run of pipe of a larger size, the 
plain-end pipe with welded joints will give a consider- 
able saving over pipe that has to be cut and threaded. 
Where cast-iron pipe or flanges are not permissible, steel 
Welded hub flanges are usually resorted to. These are 
of torged-steel with a short beveled hub, and come in 
various drillings, one series corresponding to standard 
and another to extra-heavy drilling. 

\“here other than standard pipe is in use, such as 
casiig, light-weight pipe and “henskin” (a steel flange) 
can be obtained that is bored to fit the casing and is suit- 
able for welding on to it. These flanges are widely 


jar 
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Angle connection and reducer made by welding 


employed where it is necessary to connect light-weight 
pipe to standard valves and fittings. 

Where there is a large amount of light-weight pipe in 
a system it is a good plan to save short lengths and 
periodically send them to the welding plant or source of 
supply and have them welded up ready for use. 

The Vanstone, or loose-ring, flange needs no intro- 
duction. This type is also available with a small hub, or 
welding lip, so that the whole can be attached to off- 
standard pipe. 

Where two different diameters of pipe are to be 
joined together, in the smaller sizes, bushings, especially 
on high pressures, are not recommended. It is much 
better to use a bell reducer ; better still, a swedged nipple. 
Many of the large oil companies prohibit the use of 
bushings, on the ground that if employed for low 
pressures they may inadvertently be put on high-pressure 
lines. 

Although the application of reducing flanges is gen- 
eral, if space allows it is better to use a swedged nipple 
and two flanges. In large pipe a neat swedge may be 
made by slotting back the larger pipe for about three 
diameters with a torch, then heating the remaining sec- 
tions and bending them in until they assume the diameter 
of the smaller pipe, when they are welded together and 
then around the circumference on to the smaller pipe, 
as shown in the accompanying illustration. 

Long Beach, Calif. M. C. CockKsHotr. 


Across-the-Line Starting of 
Squirrel-Cage Motors 


N LINE with an editorial appearing in the March 

11 number it has been proved beyond doubt that the 
old method of starting induction and synchronous mo- 
tors was brought about more by apprehension than by 
effect, at least in so far as large industrial plants were 
concerned. 

Those responsible for making rules and regulations 
regarding the starting of motors probably had in mind 
the safeguarding of the small consumer, but the fact 
remains that the rules so constituted a decade ago were 
the cause of high maintenance costs to the power user. 
The manufacturers of motors knew at that time that 
their squirrel-cage motors would stand across-the-line 
starting, but a rule is a rule, and it was necessary that 
they change their equipment because the rule could not 
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be changed without committing those responsible for 
the rule. 

The following incidents are here quoted to show that 
it was probably a case of being more scared than hurt. 
In 1921 I installed a 35-hp. standard squirrel-cage in- 
duction motor on an application requiring three times 
normal current at starting, with three-quarters normal! 
current when running. The starter coils were roasted 
the second time the motor was started, and the contacts 
were burned so badly that they required filing. After 
the compensator coils had been replaced three times it 
was decided to start the motor by means of a clutch. 
A 90-hp. clutch was installed, and was destroyed the 
third time the motor was started. The next expedient 
was the removal of all compensator parts with the 
exception of the running contacts, and the overload 
and no-voltage relays. The motor has been started on 
full voltage for nine years, the contacts have not been 
renewed, and the motor is in good condition. 

A 60-hp. standard squirrel-cage motor driving a con- 
veyor took 25 times normal starting current from the 
line and was started by a compensator. This motor was 
later equipped with an across-the-line magnetic switch 
controlled from start and stop buttons, owing to the 
trouble and lost time with the compensator. The motor 
is started on an average of 200 times every 24 hr., but 
it has had no attention except oiling and an occasional 
cleaning in the last four years. 

There are few applications where full-voltage starting 
of squirrel-cage induction motors is detrimental to the 
drive if the application is properly motored. Where 
heavy strains to the equipment are encountered, wound- 
rotor or synchronous motors should be used. 

H. E. Starrorp, 
Electrical Engineer, 
Provincial Paper Co., Ltd. 


Vv 


AM INTERESTED in the discussions on starting 

squirrel-cage motors by connecting them directly 
across-the-line. The charts show our experience. We 
have a 60-hp., 2,300-volt, 3-phase motor of this type 
direct connected to a centrifugal boiler-feed pump. 
There are also two 75-hp., 2,300-volt, 3-phase motors 
of the slip-ring type with automatic starters. The 60-hp. 
motor operates at 3,600 r.p.m., while the 75-hp. motors 
run 1,800 r.p.m. 

On the day these charts were taken the 1,500-kw. 
turbine was operating. It will be seen from Fig. 1 that 
it had only about a quarter load. The 60-hp. motor 
was started six times, as indicated at A, and then thrown 
off as soon as it picked up the load. The 75-hp. motor 
was then started six times, as shown at B, At C this 
motor was put into service and left on the line. The 
load chart, Fig. 1, was taken at the plant, the voltage 
chart, Fig. 2, was taken at the office, over a mile away 
and on a different circuit. 


Port Arthur, Ontario. 




















Kilowatts 





Fig. 1—Section of recording kilowatt meter chart 
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Fig. 2—€hart taken from the recording veltmeter on the 
same day Fig. 1 was taken 


There was quite a voltage disturbance when the 60-hp 
motor was started, and none with the 75-hp. motor. 
Because of this condition we do not start the 60-hp. 
motor during the lighting period, unless it is necessary 
in an emergency. A. W. Kirpsy, 

Marshall, Mo. Manager, Municipal Utilities. 
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Accident to Turbine Blower 
Through Reversal of Rotation 


HE comments of B. F. Powell in the May 6 number 
on an “Accident to Turbine Blower Through Rever- 
sal of “Rotation” are of interest end appear to be sound 
logic. However, I am of the opinion that Mr. Powell 
did not analyze conditions completely. His statement 
that it is impossible for the driven machine to exceed 
the.speed of the driver is, in my opinion, erroneous. Is 
it not possible that temperature plays an important part?’ 
Assuming that the driver is taking air in at the suction 
at atmospheric pressure and 60 deg. temperature and is 
delivering it at 10 lb. and 200 deg., at 3,600 r.p.m. Then 
we have the driven machine taking air in through the 
discharge line at an initial temperature of 200 deg. 
While the machine is starting to move, the air is rushing 
through the impeiler in the reverse direction with a great 
drop in pressure, and as the machine increases its speed 
the difference in pressure becomes less due to the cen- 
trifugal force endeavoring to reverse the flow of air. 
When the speed of the driven machine has approached 
the speed of the driver the temperature of the air in 
the driven machine should be somewhat in excess of 
that in the driver, due to the churning action. Further- 
more, as the specific gravity of the air in the driven ma- 
chine is less, it would require a greater velocity to build 
up its pressure to equal the pressure in the driving ma- 
chine. Therefore, as long as a difference in pressure 
exists, velocity will continue to increase, and, in my 
opinion, may reach dangerous proportions. 
Indianapolis, Ind. ARNO G. SIEFKER. 
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By H. G. HYLAND 


heoessler & Hasslacher Chemacal Co. 
Niagara Falls, N. Y. 





orifice diameters and in the design 
of the scale where extreme accuracy 
is not required, a flow-meter slide rule 
has been designed which takes care of 
practically all of the variables entering 
into the calculations. In a test made to 
determine the accuracy of the slide rule 
the results obtained with it checked 
within 1 per cent, on about 25 steam, gas, 
and liquid calculations made by long hand 
using a reliable flow-meter company’s 
data. This difference appears negligible 
when it is realized that orifice co- 
efficients as given by different authori- 
ties vary as much as 3 or 4 per cent. 
Equations 2, 3 and 4 are derived from 
the general orifice-flow equations 


Q=Ci¢ V 2gh 


Ts FACILITATE calculations of 


(1) 


where C = Orifice coefficient." 

O = Flow in cubic feet per sec- 
ond at the down-stream 
density. 

h = Differential head in feet of 
the fluid flowing, based on 
the down-stream density. 

d = Diameter of orifice in feet. 

g = Acceleration of gravity in 
feet per second per second. 


Since Spitzglass determined orifice co- 
eficients for 3- to 12-in. pipes, it was 
necessary to extrapolate the curves to 
include the smaller-sized pipes. Values 
of the orifice coefficients found by 
Spitzglass are plotted in Fig. 1. Dotted 
sections of the lines are extrapolations. 
If it is desired to rely only upon Spitz- 
glass data, a 3-in. pipe may be inserted 
lor a sufficient length in a smaller line 
and the orifice plate placed in it. To 
prevent error due to turbulence of the 
stream, the 3-in. pipe should extend at 
least 20 times its diameter upstream 
and: 10 diameters downstream, or 
straightening vanes should be employed. 
The upstream tap should be between 
175 and 2 pipe diameters from the 
orifice, and the downstream tap should 
be at the vena contracta. The position 
ot the vena contracta is different for 
each orifice ratio, but if the low-pressure 
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rights reserved by the author. 


‘n by Spitzglass in the Transactions 
A.S.M.E. 44, p. 919, 1922. 
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SLIDn KULE Simplifies 


RIFITCE-FLOW Calculations* 
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Fig. 1— Orifice coefficients for 


pipe sizes up to 12-in. diameter’ 


tap is placed 0.35 pipe diameters down- 

stream from the orifice it will be so 

close to the vena contracta for all ori- 
9 


ss : d* ea : 
fice ratios (HF where J) = inside diam- 


eter of pipe) up to 0.60 that the error 

will be less than one-half of 1 per cent. 
Design of the slide rule for gas-flow 

calculations is based on the equation 

2 ae a 

HPT, _ x |HPT, 

\ F at N F sted 


where d = Orifice diameter in inches. 
C = Orifice coefficient. 
H = Differential pressure in 
inches of mercury. 

Absolute pressure in pounds 

per square inch at the 
downstream tap. (The 
slide rule is graduated in 
gage pressure for  con- 
venience. ) 

Standard absolute pressure.” 

Temperature at downstream 

tap in degrees Fahrenheit 
absolute. (The slide rule 
is graduated in degrees 
Fahrenheit for conve- 
nience. ) 

Standard temperature in de- 

grees Fahrenheit.” 

#3 = Density ot gas flowing in 
pounds per cubic foot at 
standard temperature and 
pressure. 


0=CC# (2) 


Pius 


Q = Gas flow in cubic feet per 
minute measured at stand- 
ard conditions, 

C,=A constant. 

K =A constant for any given 
flow meter. 

Strictly speaking, the value of P in 


Equation 2, and hence in the operation 
of the slide rule, should be the pressure 
at the downstream tap. Since the dif- 
ferential is usually a small per cent of 
the initial absolute pressure, the pres- 
sure at the upstream tap may be used 
without introducing appreciable error in 
most cases; hence only one setting of 
the slide rule will be required. If the 
differential is a large per cent of the 
initial pressure it will be necessary to 
set the rule for each increment of flow. 

Equation 2 can be solved on a slide 
rule having two fixed full-size logarith- 
mic scales graduated in values of AK 
and Q and four sliding half-size logarith- 
mic scales graduated in values of H, 
p, P and T whose positions relative to 
each other are fixed. Such a slide rule 
is shown in Fig. 2. 

The top part is designed so that 
values of K may be found graphically 
without the use of separate curves and 
calculations. The nominal standard pipe 
sizes, in inches, are represented by the 
long curved lines, and the orifice diam- 
eters, in inches, are represented by the 
diagonal straight lines. The value of 
K is represented by a_ vertical line 
through the point of intersection of the 
orifice and pipe curves. Numerical 
values of K are not shown, because they 
are of no interest. 

The design of the slide rule for 
stream-flow calculations is based on the 
following equation 


HM 
ny = 
o> i< VM, 


“Any standard may be used for either 
temperature or pressure so long as the 
corresponding value of the density ps is 
based on the same standard conditions. 

“H. G. Schnetzler, vol. 19, page 1027, 
Industrial and Engineering Chemistry. 


(3) 





997 





998 


“40 80 90 


3,000 


2900 


1,500 


400 
Ten Lb. of Steam per Hour 


300 


200 


60 


35 40 45 50 


5B B® 


20 


15 


“10 


Gallons of Liquid per Min. 


Standard Cu.Ft. of Gas per Min. 


-R&H Chemical 


Standard Density of Gas in Lb. per 


in Lb.per Sq.in. 


Gage Pressure 


Ft. 


Gas . 


on Scales 


Pressure in Lb. 





Quality of Steam 


Steam |T.Water 





Fig. 2—Slide rule for thin-plate orifice flow-meter calculations with the low-pressure tap at the vena contracta 


Where Q = Steam flow in ten pounds 
per hour. 

H = Differential pressure in 
inches of mercury under 
water (equivalent sp.gr. 
== 12,54.) 

V = ‘Specific volume of sat- 
urated steam in cubic feet 
per pound at the down- 
stream tap pressure. 

M = ‘Correction factor for wet 
steam. 

M, = Correction factor for sat- 
urated steam. 

K = A constant for any given 
flow meter (In order to 
use the same K and H 
scales for gas calculations 
and allow for the dif- 
ferent units, the V and H 
scales were shifted rela- 
tive to each other. Hence 
the H scale really reads 
in inches of mercury 
under water instead of in 
inches of mercury as for 
gases. ) 


The design of the slide rule for liquid- 
flow calculations is based on the equation 





H 
O =K 
ee 
Where Q = Liquid flow in gallons per 
minute. 
H = Differential pressure in 


inches of mercury under 
water (equivalent sp.gr. 
= 12.54). 

G = Specific gravity of the 
liquid flowing referred to 
water (density of water 
used equals 62.4 lb. per 
cu.ft. ). 

K = A constant for any given 
flow meter. (In order to 
use the same K and H 
scales as for gas calcula- 
tions and allow for the 
different units, the G and 
H scales were shifted 
relative to each other. 
Hence the H scale reads 
in inches of mercury 
under water instead of 
inches of mercury, as for 
gases. ) 


Equations 2, 3 and 4 are each incorpo- 
rated in the slide rule shown in Fig. 2. 

Although the slide rule may be used 
without making a special base for it, it 
is desirable to make a cardboard or, pref- 
erably, wooden base to which the three 
sections may be glued. A wooden base 
designed as in Fig. 3 with a celluloid 
runner, Fig. 4, has been found to work 
satisfactorily. After the scales are glued 
to the base, they may be given a coat 
transparent white shellac. 

Cut the slide rule into its three sec- 
tions. Glue the section containing the 
P and H scales to the movable slide A, 
Fig. 3. Glue the widest section contain- 
ing the diagonal lines and curves to the 


Note: For convenience the IV’ scale is 
graduated in values of gage pressure of 
steam, and the / scale in values of steam 
quality. 





stationary member C, and the remainin: 
section, containing the Q scale, to the 
stationary member B. Both B and ( 
are fixed to the member D. Be sure 
that the heavy vertical line through th: 
Q = 100 point of the narrow stationar: 
section is in line with the corresponding 
line marked K = 1,000 + of the wick 
stationary section. 

Although it is not necessary to have ; 
runner, its use considerably facilitate 
the operation of the slide rule. It is 
easily made by cold bending a smal: 
piece of celluloid into the shape shown 
in Fig. 4 and then scratching a hair lin 
on it with a sharp round-pointed instru 
ment. The operating instructions are 
written for use with a runner; but they 
may be followed without its use by ob- 
serving the positions the runner woul! 
assume if it were used. 


OPERATING INSTRUCTIONS 


I.—To Calculate Orifice Diameter: 
A. Liquid: 

1. Set the runner to maximum 
flow in gallons per min. on the 
O scale. 

2. Set the maximum deflection in 
inches of mercury on H scale 
to runner, 

3. Set the runner to specific grav- 
ity of liquid flowing, on P scale. 

4. At the intersection of the run- 
ner with the pipe-sized curve, 
read the orifice diameter from 
the 45-deg. lines. 

B. Steam: 

1. Set the runner to maximum 
flow in 10 lb. per hour on the 
O scale. 

2. Set the maximum deflection in 
inches of mercury on the H 
scale to runner. 

3. Set the runner to 100 on the H 
steam-quality scale. 

4, Set the actual operating quality 
on H scale to runner. If the 
meter is to read in flow of total 
pounds of dry steam and water 
use quality scale marked “T. 
Water.” If only the actual dry 
steam flowing is desired, use the 
scale marked “Steam.” 

5. Set the runner to gage pressure 
of steam on the P scale. 

6. At the intersection of the run- 
ner with the pipe size curve 
read the orifice diameter from 
the 45-deg. lines. 

C. Gas or Vapor Equation: 


HPT, 


QO = CC, ee a 


HPT, 
"ew @ 


1. Set the runner to maximum 
flow in cubic feet per minute on 
the QO scale. 

2. Set the maximum deflection in 
inches of water on the H scale 
to runner. 

3. Set the runner to standard ten- 
perature on the H scale. 

4. Set the actual operating tem- 
perature on the H scale to 
runner. 

5. Set the runner to standard gage 
pressure on the H scale. 

6. Set the actual operating gage 
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Fig. 3—Cross-section of the slide rule 











A 
Hair line 





Fig. 4—Runner for the slid rule 


pressure on the H scale to 
runner. 

7. Set the runner to density at 
standard conditions on the P 
scale. 

8. At the intersection of the run- 
ner with the pipe-size curve 


vv 


read the orifice diameter from 
the 45-deg. lines. 
II.—To Calculate Flow: 

To calculate the flow for a given dii- 
ferential pressure, or, vice versa, when 
the orifice diameter is known, reverse 
the foregoing procedure. 

I1I.—To Design a Scale (compressibil- 
ity of the fluid is neglected) : 

1. Set the maximum differential 
pressure on the H scale oppo- 
site the maximum flow on the 
O scale. Any other correspond- 
ing values of H and Q may be 
used if known. 

2. Opposite any flow in the Q 
scale obtain the corresponding 
gage fluid deflection on the H 
scale. 

3. Mark off a zero point at the 
bottom of the scale, measure up 
H inches, make a mark and 
label with the corresponding 
value of Q. Use as small incre- 
ments of flow as desired. 
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Effect of Economizer Surface 


on Heat Transmission 


Some interesting thoughts on 


the economic shape, location, 


and amount of economizer surface were contained in a paper 
**Heat-Transmission Problems” in the Nov. 22, 1929, num- 
ber of Mechanical World and Engineering Record, Man- 
chester, England. By G. E. Tausley and O. Kubalek. The 


following digest covers the points of greatest interest to the 


readers of Power. 


HERE water is heated by gas, as 

in boilers and economizers, the 
metal surface in contact with the gas 
has approximately the same temperature 
as the water, and the total heat transfer 
rate is determined almost entirely by 
conditions on this surface. 

In the early days of economizers the 
heat transmitted per square foot of sur- 
face per degree difference of tempera- 
ture between gas and water seldom 
exceeded 3 b.t.u. per hour. By speeding 
up the gas velocity, and thus increasing 
heat transfer, the economizer investment 
may be greatly reduced. 

Notwithstanding certain advantages 
of the smooth-tube economizer, extended 
or gilled surfaces were adopted after 
the World War on the Continent in 
connection with economizer practice, the 
main consideration at the time being 
capital outlay. The type of gilled sur- 
face adopted appeared to be capable of 
considerable improvement, not only 
from the viewpoint of cleaning, but for 
other reasons. It occurred to the au- 
thors that between the smooth type and 
the tube having gills of two inches and 
more in depth and of varying thickness, 
there should be a form of gill which 
would give maximum efficiency. Event- 
ually, after a series of progressive ex- 
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periments, a form of surface was decided 
upon which transmitted practically the 
same amount of heat per square foot of 
extended service as the plain tube. 

To avoid the uncertain element due 
to dirt in flue gases, air was used as a 


Fig. 1— Forms of 
tube surface tested 
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Fig. 2—Heat transfer rates with types 
of tubes shown in Fig. 1 


heating medium in these tests. This 
was supplied by a variable-speed fan 
to an air heater direct conected to town 
gas. The water was supplied by a 
variable-speed pump from two large 
measuring tanks, the quantities being 
also under control, and the volume of 
water being heated remained constant 
for each series. 

The forms of tube gills tested are 
shown in Fig. 1, and the results obtained 
in these tests in Fig. 2. 

It will be noted that the long gill 
with narrow base does not give a very 
effective use of the surface. 

The general conclusion arrived at may 
be summarized as follows: 

1. The heat transfer per square foot 
was naturally highest with the plain 
tube, and lowest with the deep gill. 

2. The outer periphery of the deep 
gill was much less effective than the 
inner periphery. 

3. A reduction of 50 per cent in 
heating surface by turning off the outer 
periphery of the gill resulted in a loss 
per tube of only 10 per cent of duty. 

4. To obtain maximum efficiency there 
should be a definite minimum thickness 
of gill at the root relative to its depth. 

5. The relation between thickness and 
depth is a variable depending upon the 
maximum velocity of the gases passing 
across the tubes, a deeper gill being 
more suitable in slow-moving than in 
high-velocity gases. 

6. The results from a properly de- 
signed gill cast on a tube will be approx- 
imately equal to the results from a plain 
tube per square foot of heating surface. 

As a result of these experiments it was 
decided to adopt a section of tube similar 
to D, Fig. 1, a form already widely used 
in economizer construction. 

The type of construction shown at EF, 
Fig 1, consisting of cast-iron gilled 
sleeves shrunk on a steel inner tube, is 
now well known. The space occupied 
by a steel tube economizer of this type 
is less than for a plain tube. 
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From Among 
Readers’ 


Problems 


Pavewseet on Arr COMPRESSORS— 
What are the effects of inadequate 
and of excessive flywheel effect when air 
compressors are driven by synchronous 
motors? R.E.MCB. 


When the flywheel does not have 
sufficient weight the motor is likely to 
hunt and cause a surging of the power 
input to the machine. This surging 
may reach proportions that will inter- 
fere with other equipment on the sys- 
tem. The increased oscillations of the 
rotor may result in sufficient current’s 
flowing in the pole-face winding to 
produce overheating. 

Excessive flywheel weight will make 
the machine more difficult for the motor 
to accelerate and pull into step during 
starting. The crankshaft and bearing 
will have to be unnecessarily large, and 
the cost of the machine will be increased. 


— eo 


° 

IGIi - COMPRESSION IN COMPOUND 
EncInE—IVe have a 150-kw. com- 
pound balanced-valve_ steam engine 
which shows loops on the compression 
line of the indicator diagram from both 
cylinders. It has been recommended 
that an offset key be used to make com- 
pression occur later to avoid the high 

terminal pressure. Is this advisable? 
When pulling 75 kw. the engine has 
a steam consumption greater than our 
75-kw. single cylinder engine has when 
carrying the same ioad. Does this mean 

the engine ts in bad condition. M.Z.R. 


I strongly recommend against the idea 
of inserting an offset key in the shaft, be- 
cause this will tend to make all of the 
valve events later. To carry any given 
load, it is necessary to have the cutoff 
occur at a definite point. Therefore, if 
you insert the offset key at any given 
engine speed the cutoff will be later 
than it was before, which means that 
the engine will speed up and the gov- 
ernor will retard so that the cutoff 
would come back to the original point, 
and your compression would also return 
to the same position as at present. This 
shows that there is no advantage in the 
offset key. 

You should cut away the exhaust lap 
of both the high-pressure and the low- 
pressure valves, provided both cylinders 
give loops. This will make the com- 
pression occur a little later, and, inci- 
dentally, will make the release occur a 
little earlier. Early release with a 
compound engine, especially since it is 
exhausting against 4- or 5-lb. back pres- 
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sure, should not be very objectionable. 

The reason for the loops lies in the 
fact that the engine is operating against 
a back pressure of 4 or 5 Ib., and the 
amount of clearance in the cylinder end 
is such that the steam trapped in this 
space is compressed above the initial 
pressure. If the back pressure were 





PREVIOUS 


Conducted by 
L. H. MORRISON 


atmospheric, the loops would probably 
disappear. Only a slight amount of the 
exhaust lap should be removed at a time, 
until the indicator diagram shows that 
the loops have disappeared. 

In regard to the fact that the com- 
pound engine shows a higher steam 
consumption for a given load than does 
the single-valve engine when carrying 
the same load: That is due to the fact that 
the compound engine is operating at 
about half load, and naturally its steam 
consumption is lower than it would be 
at full load, and apparently in this case 
the steam consumption at half load is 
somewhat higher than the steam con- 
sumption of the single-valve engine at 
full load. 


QUESTION 


Discussed by Readers 


THE QUESTION 


E HAVE recently 
purchased an evap- 
orator, second-hand, suit- 
able for an operating pres- 
sure of 75 1b. As our 
boiler pressure is 250 1b., it 
will necessitate the use of 
a reducing valve. Our 
master mechanic suggests 
installing the evaporator 
adjacent to one of the main 
turbine units and bleeding 
steam at the 75-lb. stage 
and discharging the vapor 
into one of the lower stages 
of the turbine instead of 
installing a special con- 
denser for this purpose. 
E.P.S. 


v 


ROM the standpoint of evaporator 

capacity, the proposed interstage 
installation of the evaporator might 
prove satisfactory, since with decreasing 
turbine load there is a drop in steam 
pressure and temperature at both bleeder 
stages. 

Taking the quoted pressures to be 
gage, the following temperature differ- 
ences between stages at “full” and 
“light” loads are obtained: 


Turbine Load 
Full Light 


High-stage pressure, lb. abs... .... 65 35 
Low-stage pressure, Ib. abs....... 15 9.75 
High-stage saturation temperature, 

DE nthe cay «cere 298 259 
Low-stage saturation temperature, 

EM ecco oncks are ch ao 213 192 
Temperature difference, deg. F.... 85 67 





Since the capacity of an evaporator 
is approximately proportional to the 
difference between the saturation tem- 
peratures of the supply steam and the 
vapor, it is seen that at light load the 
evaporator would have a capacity of 


about oe, or 79 per cent of its capacity 
at full turbine load. Whether this would 
constitute a serious reduction depends 
upon the relation between the evaporator 
capacity and the make-up requirements 
of the plant, and upon the average load 
carried on the turbine. 

It is imperative that the evaporator 
have a high-water alarm. It is assumed 
that the evaporator is equipped with 
some sort of automatic float-controlled 
feeder, to maintain a steady water level 
in the evaporator. However, if this 
feeder were to get out of order and 
allow the evaporator to -flood, water 
would flow through the vapor line to the 
turbine. Hence the need for a high- 
water alarm. 

It would be desirable to check the 
size of the vapor outlet connection on 
the evaporator in relation to the volume 
of vapor it must handle at the lowest 
anticipated vapor pressure. Since the 
evaporator was purchased second-hand, 
it might be that the vapor connection 
is too small to pass, at 10 in. vacuum. 
the full amount of vapor the evaporator 
is capable of generating. To avoid ex- 
cessive pressure drop, the vapor velocity 
should not run higher than from 8,000 
to 10,000 ft. per minute. Also, it is de- 
sirable for the same reason to install the 
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evaporator close to the turbine, thus 
permitting the use of short steam and 
vapor lines. 

The proposed turbine bleed points 
seem to be well chosen, since with 
fresh-water feed an evaporator should 
not be operated under a temperature 
difference greater than 80 to 85 deg. F. 
‘Allowing for piping losses, it is im- 
probable that the full-load temperature 
head at the evaporator would exceed 
80 deg. If the feed were sea water, 
excessive foaming and priming would 
probably occur at temperature heads 
greater than 60 deg. F Hence, the 
proposed extraction points would not 
be satisfactory for sea-water feed. 

Before planning such an installation 
it would be well to consult the turbine 
manufacturer in regard to the reduc- 
tion-in turbine capacity to be expected; 
also, as to whether the bleeder connec- 
tions are large enough to handle the 
proposed quantities of steam and vapor. 

LAWRENCE WASHINGTON. 

Palo Alto, Calif. 
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N EVAPORATOR is essentially a 

steam-operated boiler for distilling 

raw water to produce pure vapor. The 

vapor generated may be utilized in its 

present state or may be condensed to 
pure distillate. 

Operation of an evaporator on bleed 
steam is of advantage, as the steam 
required has already been put to work 
from the throttle to the bleed point. 
With the evaporator vapor returned to 
the turbine, approximately the only loss 
of work of the steam is between the 
bleed and returned stages. It is likely 
that the vapor produced will be very 
nearly as much as the steam bled. 

With a reducing valve, the work in 
the steam required is lost from the 
boiler pressure to the evaporator-heating- 
element -working pressure. As _ can 
readily be understood, the primary 
object in developing steam is to obtain 
the maximum energy per pound of steam 
generated; therefore, bleed steam should 
be used, if suitable for the conditions, 
in preference to reduced pressure boiler 
steam. 

The arrangement as suggested is ideal 
for an evaporator, providing operating 
conditions conform to the requirements 
for which the evaporator was designed. 

Referring to the first plan, the evap- 
orator vapor pressure to process may 
be controlled by a regulating valve in 
the steam line to the evaporator, with 
the vapor pressure used as the con- 
trolling medium. 

A high-heat-level condenser may be 
defined as one in the boiler-feed line 
whereby the latent heat of the evapo- 
rator vapor is transferred to the boiler 
feed water, thereby allowing higher- 
temperature boiler feed. 

A raw-water condenser is one in 
which the latent heat of the evaporator 
vapor is transferred to the raw water, 
and may be lost if the raw water has no 
further use. Rogert W. Munro, 

The Griscom-Russell Company. 

New York City. 


June 24,1930—- POWER 





a THE main turbine is provided with 
a bleed connection so that a suitable 


amount of steam may be bled at a pres- 


sure of 40 to 50 Ib. gage during a large 
portion of the time, this is an ideal way 
to obtain steam for evaporators. Ample 
soft water storage should be supplied, 
so that the evaporator may run along 
and vary its rating with the variations 
of turbine load. A check valve should 
be installed in the bleed line near the 
turbine to prevent flow back into the 
turbine. 

Discharge of the evaporator vapor 
into a lower stage of the turbine would 
not be advisable without safeguards to 
prevent water going into the turbine. 
Also, the possibility of sufficient vapor’s 
being supplied to overspeed the turbine 
in case of loss of load should be con- 
sidered. The turbine manufacturer 
should be consulted before attempting 
this method of discharging the vapor. 

The simplest plan to dispose of the 
vapor would be into the feed water 
heating system, if conditions permit. 
If the evaporators have some capacity 
in excess of ordinary requirements, it 
would not often be necessary to operate 
with a wide range between steam and 
vapor pressures. For unusual condi- 
tions and when the turbine is shut down, 
live steam controlled by a globe. valve 
could be used. C. A. TOMPKINSON. 

Parson, Kan, 


ete 


HE IDEA of extracting steam 

from the main unit is correct. 
Steam through a reducing valve should 
be used only for emergency operation 
of the evaporator, as it entails a waste 
of available energy. 

However, the discharge of vapor into 
the lower stages of the turbine has a 
number of disadvantages : 

It admits extremely wet steam to the 
lower stages, lowers turbine efficiency 
in those stages and increases blade wear. 

Depending on the size of the turbine 
and output of the evaporator, the tur- 
bine exhaust pressure will be increased 
to some extent, raising its steam rate. 

Evaporated make-up contains much 
air, and will considerably increase the 


v 
A Question 
for Our Readers 


O UR feed water lines 

are of the loop, or two 
header,design,supplied by a 
duplex steam-driven pump. 
If we feed through one 
header severe water-ham- 
mer occurs, which is absent 
when the second header is 
used. What is the cause? 

F. R. 


Suitable answers from readers will 
be paid for and published in the 
July 29 number 
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oxygen content of the turbine con- 
densate, since there is no way of venting. 

The. great difference between the 
evaporator pressure, of 50 to 20 Ib., and 
the turbine lower stage pressure, atmos- 
pheric to 10 in. vacuum, will facilitate 
priming of the evaporator, with conse- 
quent contamination of the turbine 
condensate. 

Emergency operation of the evapo- 
rator, with the turbine shut down, is not 
possible. 

A storage tank, with increased 
chances of aérating the turbine con- 
densate, is required between the hot- 
well pump and the boiler-feed pump. 

Points in favor of the scheme are the 
cost of the evaporator condenser and a 
slight loss in turbine capacity through 
use of the evaporator condenser. 

The best layout would be the evap- 
orator condenser, using extracted steam 
for regular operation, and a hand valve 
for reducing header steam for emergency 
operation. ; R. H. SoGarp. 

Topeka, Kan. 
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T IS most economical and practical to 

bleed steam from a turbine to supply 
an evaporator. The steam should be 
allowed to give off its latent heat and 
condense in the evaporator. It should 
then be trapped back to the feed-water 
heating system. Variations in the 
initial conditions of the bled steam due 
to varying load on the turbine will 
merely call for compensation of the 
amount of heat transferred to the raw 
water. That can be accomplished by 
adjusting the flow of steam through the 
evaporator by hand control. 

Haroitp A, BAUMAN. 
Forest Hills, N. Y. 
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T WOULD not be good practice to 

discharge the vapor from the evap- 
orator, into one of the lower-pressure 
stages of the turbine because of the 
oxygen that would be contained in this 
vapor. Oxygen would cause corrosion 
of the turbine blading, especially at the 
temperatures that would prevail and in 
the presence of moisture as found in the 
lower stages. Corrosion would be par- 
ticularly serious if the blades were of 
steel, 

The best arrangement would be to 
have a special condenser for the evap- 
orator and use condensate for cooling 
water, thus recovering the heat from 
the vapor. The vapor could be piped 
directly to the main condenser, but care 
should be taken that there is sufficient 
air-pump capacity to handle the en- 
trained air. 

Bleeding steam from the turbine at 
20 to 50 lb. is more economical than 
using live steam through a reducing 
valve. However, it should be borne in 
mind that the capacity of the evapo- 
rator at 20 to 50 Ib. is considerably 
less than it would be at 75 lb. A good 
check valve should be provided between 
the turbine and the evaporator to pre- 
vent any danger of water backing up 
into the turbine. Weston A. Brown. 

Philo, Ohio. Ohio Power Co. 
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Practical and Theoretical Problems 
Discussed at Oil and Gas Power Meeting 


Problems of high - speed 
engine design, both chemi- 
cal and metallurgical were 
the subjects of several 
papers. Other practical 
papers dealt with plant de- 
sign, combination steam 
and Diesel plants, and the 
comparative advantage of a 
steam central station serv- 
ing transmission lines and 
isolated Diesel plants. 


HE third National Conference of 

the A.S.M.E. Oil & Gas Power 

Division, held at Pennsylvania 
State College, June 12 to 14, attracted 
300 engineers, an increase over previous 
conference attendance. The subject 
matter of the sixteen papers presented 
during the three days covered a wide 
range, special emphasis being placed on 
high-speed Diesel problems. 

The opening session was devoted to 
three papers on oil spray research. 

In his paper, “The Research of the 
National Advisory Committee for 
Aeronautics on Aircraft Diesels,” Carl- 
ton Kemper discussed the influence of 
orifice shape upon the oil spray and 
pointed out that the coefficient of dis- 
charge is increased when the orifice 
edges are rounded. The ratio of orifice 
length to diameter is relatively unim- 
portant. Several designs of combus- 
tion chambers were submitted. One of 
these, a pre-combustion design, gave 
135 Ib. im.e.p. at 1,500 r.p.m. and a 
fuel consumption of 0.4 Ib. Although 
this design is assumed, usually, to be 
adaptable only to slow-speed engines, 
due to slowness of combustion, the au- 
thor reported that he obtained a pressure 
rise of 1,080,000 Ib. per square inch per 
second with it. A pancake type of com- 
bustion chamber was also tested, and it 
was reported that the performance per- 
mitted of speeds up to those required in 
aviation. 

The work being carried on at Penn 
State was covered by Prof. P. H. 
Schweitzer in his paper “Factors in 
Nozzle Design.” He recommended that 
orifice ratio of length to diameter should 
not exceed 4, and emphasized the de- 
sirability of rounded edges. Timing of 
cam-controlled spray valves is irregular 
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due to the compression of the long 
needle valve; curves given revealed that 
while the valve roller actually followed 
the cam, the oil flow was distorted, 
starting late and ending early. 

An interesting development at Penn 
State is the method used to discover the 
oil spray shape and penetration, which 
includes the use of staggered segments 
of blotting paper placed at varying dis- 
tances from the spray. Weighing the 
paper after an oil injection enables one 
to plot the path of the spray. 

In the third paper, “Pressure Fluctua- 
tion in a Common-Rail System,” A. M. 
Rothrock, of Langley Field, presented 
the results of a study made on the char- 
acteristics of this system. He pointed 
out that the length of pipe from pump 
to needle valve is often such that the 
pressure waves cause the needle to lift 
a second time, resulting in dribbling. 
The author recommended that the tubing 
be at least four times the orifice diameter 
and that the tube length in inches equal 
twice the injection period in ten-thou- 
sandths of a second. 

In the discussion Leo M. Griffiths, 
Los Angeles, declared that the engine 
tests were disappointing in that 135 Ib. 
m.e.p. at 1,500 r.p.m. is not enough, 
showing that combustion is not correct, 
and felt that the first Langley Field 
engine of 10 years ago did better. 

Oliver F. Allen voiced the opinion 
that high speed was to be the predomi- 
nating characteristic of the future Diesel. 
Modern metallurgy permits of speeds 
and-pressures far beyond those possible 
in the past. 

At the Thursday afternoon session 
Wiley H. Butler presented a “Progress 
Report on Research in Diesel Fuel-Oil 
Specifications.” This covered the activi- 
ties of the A.S.M.E, Fuel Oil Research 
Committee. The committee is proceed- 
ing with work of supplying engine 
builders and users with an oil that seems 
to be one that is cheap and should be 
satisfactory. The several reports from 
those testing this oil indicate that it is 
not satisfactory for all types of engines. 
One engine builder is engaged in a series 
of tests on an oil whose viscosity and 
carbon residue is changed by various 
percentages of blending, which the com- 
mittee hopes will be productive of much 
information. 

The report of the A.S.M.E. Diesel 
Power Cost Committee attracted lengthy 
discussion, much of which indicated two 
or more schools of thinking. The report 
covered 36 plants for which complete 
returns had been obtained. The output 
of these plants totaled 134,766,761 kw.- 
hr., and most of them were those re- 
ported upon in 1929. The average fuel 
oil cost was 4.19 cents per gal., while 


lubricating oil had an average cost of 
51.5 cents, with a range between 37.9 
and 85.5 cents. The total installed 
horsepower of these plants was 57,995, 
about 2 per cent of the Diesel engines 
in the country. The average cost of re- 
pair and supplies was reported as 1,449 
mills per kw.-hr. 

In the discussion Julius Kuttner pre- 
sented a chart in which the various 
engines tested in the report were classi- 
fied by types. This revealed that two- 
stroke-cycle air-injection Diesels give 
the best performance. H. C. Thuerck 
expressed the opinion that the weighted 
average was not the best to use in estab- 
lishing costs, and advocated the median 
value instead. E.W. Hammond, Worth- 
ington Pump & Machinery Corporation, 
pointed out that as the report carried 
many plants built several years ago, 
when engine costs were twice the pres- 
ent prices; and that overhead charges 
given in the report were far beyond 
those chargeable to new plants. Conse- 
quently, one investigating probable costs 
in a new plant should use the values in 
the table with caution. Edgar J. Kates 
stated that averages were of little bene- 
fit to a person examining power costs 
unless all local influences affecting costs 
were known, 


READING of a paper on “The Gas 
Turbine and Supercharger,” by Dr. C. A. 
Lorenzen, noted German engineer, re- 
ceived close attention from the audience. 
The author devoted most of his attention 
to the gas turbine and its possibility. 
Essentially, the machine consists of ex- 
plosion chamber, blade wheels, and an 
air-compression device. The blades are 
hollow, and the centrifugal action draws 
air through the space, which holds the 
blade temperature within operating lim- 
its, and this air is forced through noz- 
zles, where the velocity head is converted 
into a pressure head sufficient to enable 
the air introduction into the explosion 
chambers. Its efficiency, so the inventor 
claimed, will be as high as 32 per cent. 
Cost of the unit will be less than for a 
steam plant, but the space will be about 
the same, as the exhaust gas-air heat 
interchanger will be quite bulky. 


THE FIRST paper of the Friday morn- 
ing session was by E. W. Hammond, 
Worthington Pump & Machinery Cor- 
poration, on “Diesel Power Layout.” 
The author dealt with proper design of 
the plant building and the placing of 
auxiliary equipment. He strongly dis- 
approved the tendency to place pumps 
and other small machines along the 
plant walls, and recommended the addi- 
tion of a small room or the construction 
of a basement. 

To obtain the maximum efficiency 
from any Diesel plant it is necessary 
that the layout provide auxiliary equip- 
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ment of ample size and proper design 
to operate without trouble. A_ plant 
should have a spare pump for each 
service placed adjacent to those required. 

A motor-driven duplicate air com- 
pressor for regular and stand-by service, 
when installed, should be placed ad- 
jacent to the gasoline-engine-driven unit. 
Either compressor should be capable of 
providing the starting air at the re- 
quired pressure, usually 250 lb., and for 
the air-injection plant should be capable 
of pumping air to 700 Ib. When re- 
stricted for room it is possible to charge 
high-pressure air bottles, which require 
a small space, and blow these down into 
a 250 Ib. tank. 

A lubricating-oil centrifuge, the speaker 
stated, should be provided for all trunk- 
piston and crosshead engines when car- 
bon working past the rings can enter the 
crankcase. The centrifuge is best placed 
in the auxiliary room, and piping is re- 
quired to take the oil from and return 
it to the engines. With one arrange- 
ment oil is bypassed from the engine- 
pressure system to the centrifuge, 
cleaned, and immediately returned to 
the engine sump tank. With the 
periodic cleaning plan all the oil from 
the main engine sump is pumped over to 
the lubricating-oil tank, placed adjacent 
to the centrifuge. After cleaning, the 
oil can be pumped back to the main en- 
gine sump tank. 

The exhaust silencing system must be 
planned to eliminate back pressure, so 
as not to reduce the load-carrying 
capacity of the engine. To reduce back 
pressure a proper muffler and a pipe 
without bends should be installed; a 
long-radius bend pipe should be used 
when bends are necessary, since this 
offers much less resistance than the 
short-radius bend. When exhaust lines 
are necesarily long, larger pipe is re- 
quired than for short ones. 

Since filters remove dirt from the en- 
gine suction air, and by so doing reduce 
engine wear materially, they should be 
provided for the well-planned station. 
If the air suction is taken from the 
engine room interior, heating is very 
difficult ; therefore the air filters should 
be located outside the building. Hoods 
are usually used to protect the filter cells 
from the elements. 


THE SECOND PAPER, “Joint Use of 
Diesel and Steam Engines to Balance 
Heat and Power,” by Edgar J. Kates, 
was a study of the advantages of using 
a Diesel engine to carry the power load 
when exhaust steam is not needed. 
Among other controversial points was 
the advocation of a steam and a Diesel 
engine coupled to a single generator. 
In the discussion, L. H. Morrison, of 
New York, associate editor of Power, 
pointed out the impracticability of such 
an arrangement and stressed the lack of 
flexibility. He did not agree that in 
such a plant the steam engine efficiency 
is of no great moment. 

E. W. Hammond stated that no en- 
gine builder would accept an order for 
such an installation, for the long, rigid 
shaft would set up extensive vibration 
stresses. Prof. Harold C. Berry, Har- 
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vard Engineering School, pointed out 
that the steam accumulation, mentioned 
in the paper, was suitable only where 
large pressure variations and small load 
changes existed. 

“Economics of Diesel Engines for 
Power Generation,” by T. A. Burdick, 
chief engineer, General Water Works 
& Electric Corporation, was one of the 
outstanding papers, dealing as it did 
with the relative advantages of a large 
steam plant with a transmission line, 
and of a number of small Diesel plants. 
This study was based on the Texas- 
Louisiana Power Company’s present 
system, and gave actual investment and 
operating cost. Surprisingly, total oper- 
ating costs with three set-ups showed 
but little difference. 

It was the author’s conclusion that 
there is a definitely established field for 
Diesel plants where the capacity of the 
plant is small, where water and cooling 
conditions are unfavorable for condens- 
ing turbine operation, where the site is 
relatively inaccessible or where space 
is extremely limited. 


IT IS of more interest, however, to 
compare the Diesel plant with other 
types of plants for situations where none 
of the above conditions exists, strictly 
on a basis of operating and investment 
cost. On such a basis and in cases 
where there is no cheaper fuel available 
than oil, it would appear that the Diesel 
plant is on par with any other type of 
plant, provided the engines used are of 
correct and satisfactory design and can 
be relied on for uninterrupted service 
when a proper maintenance schedule is 
followed. The success or failure of this 
type of prime mover, then, in the final 
analysis, depends on the manufacturers 
of the engines. Adequate engineering, 
suitable design, proper selection of ma- 
terials, good workmanship, and a will- 
ingness to stand behind their product in 
operation as well as in sales promotion 
should establish a high and important 
position for Diesel engines in the power 
field. 


FRIDAY AFTERNOON was taken up 
by a picnic in the mountains and a golf 
tournament. In the evening the annual 
banquet was held, at which various en- 
tertainment features were presented. 

Saturday morning C. R. Alden, Ex- 
cello Aircraft & Tool Corporation, pre- 
sented a paper on “Nitride Hardening 
of Alloy Steels for Diesel Engine Use.” 
The advantage of nitriding is that an 
extremely hard surface is given to the 
steel part, without the distortion so com- 
mon to some other hardening processes. 
The author showed microphotographs 
of the metal before and after treatment, 
and outlined the various engine parts 
susceptible to the hardening process, 
mentioning that large gas engine piston 
rods are being treated to reduce stuffing 
box wear. 

In a paper, “Some Phase of Light 
Weight Diesel Design,” P. B. Jackson, 
Aluminum Company of America, pointed 
out the advantages of using aluminum 
parts in high-speed engines. Because 
of their greater thermal conductivity, 


aluminum pistons can be made with 
correctly proportioned heads, at a cost 
not much if any greater than the cost of 
cast-iron pistons. The same reasoning 
indicates that rods, valve gear, and 
framing could be made of aluminum 
with advantage. 


AT LEAST one American Diesel engine 
builder is using steel valve seats cast 
into the aluminum head, and has ex- 
perienced no trouble from loosening in 
service. This construction becomes a 
necessity when valves are so close to- 
gether that it is impossible to get suffi- 
cient material around the individual ring 
or valve seat. There is no objection to 
this practice from the foundry stand- 
point. All available information would 
indicate that there is little choice be- 
tween the two constructions. 

The problems of corrosion, the speaker 
stated, must be recognized, but with 
proper precautions does not preclude 
this material for use in salt water. Dif- 
ferentiating between corrosion and elec- 
trolysis, tests indicate that corrosion 
alone is not serious and with the use of 
inhibitors and protective coatings trouble 
should not be encountered. Electrolytic 
action, however, is a most serious prob- 
lem, and it is essential that materials 
other than aluminum, which are in con- 
tact with the cooling water, should be 
insulated by non-metallic gaskets. Stud 
holes should be “blind” tapped, and cop- 
per base alloys should be avoided as far 
as possible in the system. Where 
bronze pumps and water piping are used, 
the connections to the aluminum parts 
of the engine should be made with rub- 
ber hose. 

All water-jacketed aluminum parts, 
such as cylinder heads, cylinders and 
exhaust manifolds, should be treated 
with a corrosion inhibitor, as well as a 
protective coating of baked linseed oil. 

“The Elimination of Torsional Vibra- 
tions,” a paper by George J. Dashefsky, 
United States Navy, was a mathematical 
treatise on that subject. 

At the Saturday afternoon session a 
paper by Dr. V. L. Maleev on natural- 
gas engines was read by George Reid 
in the author’s absence. It dealt with 
the application of gas engines in the oil 
fields, and described recent improve- 
ments in gas mixing valves that in- 
crease engine efficiency. 

C. G. A. Rosen, Caterpillar Tractor 
Company, San Leandro, Calif., in his 
paper, “The Diesel Engine Tractor and 
Excavator,” outlined a study he had 
made on present engine types, and 
stated that the conclusion was reached 
that no existing Diesel meets all the re- 
quirements for a tractor engine. How- 
ever, the pre-combustion engine is su- 
perior to the direct-injection Diesel in 
its ability to burn oil having a high 
carbon content. The best fuel-injection 
system seems to be a combination of the 
common-rail and pump-injection. 

At this conference special attention 
was devoted to the entertaining of the 
engineers’ wives. Various social events, 
such as teas, dances, card games, and 
automobile tours served to interest the 
feminine contingent. 
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WHAT’S NEW 
IN PLANT 
EQUIPMENT 


HOW THE 


MANUFACTURER CONTRIBUTES TO 


THE JOB OF GENERATING, TRANSMITTING 
AND APPLYING THE POWER SERVICES 


High-Pressure Gage Glass 
and Water Column 


OOSE - WINDOW construction 


features the new high-pressure 
gage glass and water column recently 
brought out by the Diamond Power 
Specialty Corporation, Detroit, Mich. 
unit 


The illustrated is for use on 





Water column and gage for pressures 
up to 1,500 pounds 


pressures up to 1,500 Ib., the highest 
boiler pressures now employed in 
this country. Certain refinements 
have been incorporated to obviate the 
troubles from glass breakage fre- 
quently encountered at high pressures. 

Referring to the section, which 
shows the method of mounting the 
flat glass in the housing, the glass is 
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virtually loose, acting only as a sup- 
port for a thin mica strip which is 
clamped between the flanges at each 
side of the water and steam column 
forming the central member of the 
gage mounting. As there is actually 
no clamping tension exerted on the 
glass, it is not subjected to any 
greater pressure than the steam pres- 
sure itself. This construction re- 
lieves the glass of any stress due to 
the wide difference in expansion be- 
tween the metal and the glass. 

The water column to which the 
gage is attached is made with all- 
flanged connections and fitted with 
forged-steel valve bodies, renewable 
valve seats of stainless steel, self- 
aligning valve disks of Monel metal, 
and valve stems of the same metal, 
with threads external to the valve 
hody. These stems operate through 
nuts mounted in the outer end of the 
valve bonnet. The gage cocks in the 
side of the column have renewable 
seats, disks, and stems. 




















Cross-section of glass mounting 





Improved Portable 
Bench-Type Threader 


HE Williams portable pipe 
threaders put out by the Oster 
Manufacturing Company, and The 
Williams Tool Corporation, Cleveland, 
Ohio, are now being equipped with 
universal motors. This type of 
motor, according to the manufac- 
turer, not only speeds up production, 
but also eliminates any tendency of 
the machine to stall, because the 
motor’s speed is in direct proportion 
to the pull on the dies. 
Features of the new bench-type 





Bench type threader with universal motor 


power threader illustrated are built-in 
cutting-off, reaming, and chamfering 
tools ; built-in quick-opening die head 
that eliminates backing off; and two 
chucks—one a heavy gripping chuck 
and the other a self-centering uni- 
versal chuck. 

The machine illustrated, designed 
to thread, cut, ream, and chamfer all 
sizes of pipe from } to 2 in., is avail- 
able in both bench and pedestal types. 


New High-Temperature Heat 
Insulation 


HE Philip Carey Manufacturing 
Company, Lockland, Cincinnati, 
Ohio, has announced a new high- 
temperature heat insulating material 
to be known as “Carey Aluminite.” 
Developed in co-operation with the 
Aluminum Company of America, the 
new material is derived from bauxite, 
the ore from which aluminum metal 
is produced. It is designed for use 
in connection with firebrick boiler 
settings, heat-treating furnaces, re- 
generator chambers in iron, steel and 
other industries, and similar struc- 
tures where internal temperatures 
ranges from 1,800 to 2,600 degrees 
Blocks for temperatures up to 
2,000 deg. are now available. These 
are being made in one standard size, 
9 in. wide, 36 in. long, and 24 in. 
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thick. One block is, therefore, the 
size of four standard bricks, the use 
of this size of block not only lowers 
the cost of erection, but reduces ma- 
terially the number of joints in the 
insulating wall. 





Template applied to a spur gear 


Adjustable Template 


MONG the various duties of the 
maintenance engineer is checking 
and recording of wear on teeth of 
spur gears on important drives 
throughout his plant, measuring wear 
on sheave grooves of elevator equip- 
ment and also wear on wheels and 
rails of industrial conveyors. To 
these might be added other similar 
operations, which are, in general, 
greatly facilitated by the use of a 
template, especially if a ready check 
or comparison is desired of the wear 
taking place over certain periods of 
time. 

An adjustable template that has 
been used in Great Britain for several 
years and particularly suited to work 
of this kind is now being introduced 
in this country by the Maco Template 
Company, 44 Whitehall St., New 
York City. 

The tool consists of a large number 
of fine strips (0.007 in. thick) of 
hard-drawn brass set in an aluminum 
frame or housing. These laminations 
are made accurately to the same 
length and are held in position by 
clamps fitted with sections of corru- 
gated rubber which definitely secure 
the laminae in any position. 

In using the template, the clamps 
are lossened slightly and the end of 
the laminations are pressed against 
the gear or other member of which a 
template is desired. When the lami- 
nations have assumed the shape of 
the member against which they are 
pressed the clamp is tightened and the 
template is complete. The curve, of 
course, consists of steps 0.007 in. 
wide, but is smooth enough to allow 
of accurate work. 
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Gasoline Engines Equipped to 
Use Distillate Oil as Fuel 
HE APPLICATION of equip- 


ment for the burning of distillate 
oil on its new “Blue Streak” engines 
is announced by the Climax Engi- 
neering Company, of Clinton, Lowa. 
These models are produced in sizes 
varying from 70 to 200 horsepower. 

The important feature of oil burn- 
ing as applied to these new engines, 
according to the manufacturer, is the 
high power and economy being ob- 
tained on cheaper fuel, giving about 
the same performance as gasoline on 
an average engine of the same dis- 
placement. <All cylinders are of 
chrome-nickel iron. The bore and 
stroke are 54x64 in., 53x64 in. and 
6x7 in. in the four-cylinder models, 
and 6x7 in. in the six- and eight-cyl- 
inder models. 

Crankshafts are drop-forged, heat- 
treated, and are made of alloy steel 
in the larger sizes. The main bear- 
ings are babbitted and bronze-backed. 
Valves are in the head of the motor 
and are fully inclosed, the intake 
being made of nickel steel and the 
exhaust of silichrome. 

Lubrication is supplied at a pres- 
sure of about 20 Ib. to all bearings 
and overhead valve rockershaft bear- 
ings by a pump of the eccentric-vane 
type. A centrifugal pump with 
shrouded impeller furnishes the 
water circulation. In conjuction with 
the special carburetors used on these 
engines the intake manifold is jack- 
eted with exhaust heat. Also, is a 
special device is added, a heat control 





for the primary air and water injec- 
tion. The mechanism consists of a 
sylphon actuated by the change of 
pressure in the intake manifold. 

To permit of higher power output 
and higher compression heads, «water 
is injected into the intake manifold 
for throttle positions greater* than 


three-quarter opening. This is con- 
trolled automatically. Full-load op- 
eration requires approximately #5 lb. 
of water per brake-horsepower-hour 
to secure maximum output. No 
water is used for loads under three- 
quarters capacity. 


Industrial Tachometer 

TACHOMETER designed for 

use in industrial operations and 
adaptable to a wide range of applica- 
tions is illustrated. Although the in- 





Tachometer for flexible shaft drive 


strument shown is fitted with a dial 
graduated in yards per minute, in- 
struments are available graduated in 
various other units, such as revolu- 
tions per minute, revolutions per 
hour, feet per minute and, in fact, 
any unit that can be indicated by an 


A 135-hp. engine 
equipped to burn 
distillate oil 


instrument of the type shown above. 

The tachometer shown is arranged 
to be driven by gears and flexible 
shafting, but units can be had ar- 
ranged for belt drive. The tachom- 
eter is distributed by the Jones-Mo- 
trola Sales Co., 370 Gerard Ave., 
New York City. 
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Electrode for Thin Metal 


‘s}IGHTWELD” is a new welding 

electrode announced by the 
Lincoln Electric Company, Cleveland, 
Ohio. It can be used on 16, 18, 20 
or 22 gage metal in making a lap, 
butt or corner weld and is said to 
give a dense weld free from pin holes. 
It was designed to be used with a 
manual carbon arc and with from 30 
to 60 amp. direct current and is suit- 
able for horizontal, vertical or over- 
head work. The size of the rod is 
js in. diameter and 30 in. long, and 
it is put up in 10 Ib. containers. 


Duplex-Pressure Regulating 
Valve 


LTHOUGH designed primarily 
for use between the pump and 
burner in oil-burning systems, the 
duplex-pressure regulating valve il- 
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Sectional view of regulator valve 
lustrated is suitable for other liquids 
where it is desired to control the 
pressure accurately from 100 to 150 
lb. pressure at capacities up to 90 gal. 
per hour. 

Liquid enters the valve at the bot- 
tom, passing upward through a 
strainer. Pressure is exerted upon 
two diaphrams clamped between the 
body flanges as shown. The larger 
diaphram, at the right, controls the 
pressure at which the liquid is dis- 
charged t6 the line. Should delivery 
of oil to the valve exceed the quan- 
tity for which the valve is set the 
diaphram at the left opens its valve 
and bypasses liquid to a reservoir or 
pump suction. Pressure at which 
each diaphragm will open is regulated 
by adjustment of the side springs. 
It will be apparent from the drawing 
that no liquid will be discharged from 
the valve until a pressure is developed 
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sufficient to move the diaphram at 
the right against the resistance of the 


spring. Thus the valve functions 
only in a certain pressure range. 
The valve is at present made only 
in the smaller sizes in aluminum, 
zinc, Monel metal, and brass. It is 
put out by the Monarch Manufac- 
turing Works, Inc., 2730 East West- 
moreland St., Philadelphia, Pa. 


Gas to Prevent Freezing of 
Compressed Air Lines 
and Tools 


HE principal trouble encoun- 

tered with compressed air in low 
temperature is freezing of the air 
lines and tools as a result of mois- 
ture. Especially to obviate this trou- 
ble, as well as the frosting of tools 
during warm weather, a gas devel- 
oped by C. H. Tanner is now being 
distributed by the Sullivan Machin- 
ery Company, Chicago, III. 

Designated Tannergas, it is said to 
be harmless and non-explosive and to 
have a freezing point 70 deg. below 
zero. Its function in a compressed- 
air system is to saturate the moisture 
in the lines so that it cannot freeze 
at the lowest temperatures to which 
the lines may be subjected. It is 
claimed that it will not wash off or 
affect the lubrication of pneumatic 
tools. 

Referring to the illustration, the 
system consists of a tank half filled 
with liquid and fitted with pipe con- 
nections and two valves, as shown. 
It is installed in existing compressed- 
air lines by simply. removing a short 
section of the line, as indicated. 

In operation, the upper valve 4 
is open and the lower or bypass valve 
B is closed. This allows air to enter 
the tank, which agitates the liquid 
to a point where it gives off a gas. 
This gas passes out through the top 
opening of the tank with the air to 


the main air header, indicated by 


dotted lines. When not needed the 
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system is readily cut out by opening 
valve B and closing valve A. The 
bypass valve B is of a special con- 
struction that allows a portion of the 
air to pass through it when it is 
closed. Any water that may collect 
will pass along the bottom line 
through the valve and be joined by 
the main body of air and gas from 
the tank. Tannergas is supplied in 
30, 50 and 75 gal. drums. 


End-Thrust Ball Bearing 


HE END-THRUST BEAR- 
ING, T-114, illustrated, has been 
introduced by the Auburn Ball Bear- 
ing Company, 57-85 Clarissa St., 
Rochester, N. Y. 
As will be apparent from the illus- 
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Fixed and self-aligning bearing 
installation 


tration, the bearing fits in a recess at 
the end of the shaft, the recess being 
of the same diameter as the shaft. 
Because of the small pitch diameter 
of the ball groove and the large size 
of balls used, the peripheral speed of 
the balls is relatively low. The two 
races and balls are held together as a 
unit by a pin which is flanged at one 
end and makes a force fit at the other, 
permitting of free rotation of the 
races yet holding them together. 

Bearings are available in sizes from 
1,4; to 342 in. in diameter. 


Tanner-Tank  sys- 
tem connected in 
compressed air line 
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NEWS of the FIELD 


Spot News 


THE FIRST STEP in the Claude- 
Boucherot process for extracting 
energy from the difference in tem- 
perature between the surface and 
depth of the sea near Cuba was ac- 
complished recently when Georges 
Claude and Paul Boucherot, French 
scientists, succeeded in laying the 
pipe line that will bring cold water 
from the depths of the ocean to the 
surface. On the first attempt, some 
months ago, the pipe was broken by 
an extremely heavy sea. 


ONE of the greatest artificial reser- 
voirs in the country will be created 
as a part of the proposed project of 
the White River Power Company 
on the White River, its North Fork 
and on Buffalo Creek. The dam on 
White River will be 225 ft. high, 
with a power-house installation of 
270,000 hp. Installed capacity on the 
North Fork and Buffalo Creek will 
be 27,000 hp. and 7,500 hp., respec- 
tively. 


AS OFFICIALS of the Treasury 
Department contemplate the construc- 
tion of a large central heating plant 
for the new public buildings to be 
erected in the triangle area south of 
the Capitol, an initial appropriation 
of $85,000 toward this end has just 
been provided in the second defi- 
ciency bill now before Congress. 


A LICENSE will be issucd shortly 
to the West Virginia Power & 
Transmission Company for its pro- 
posed 600,000-hp. hydro - electric 
project on the Blackwater and Cheat 
Rivers, according to a report issued 
June 16 by the West Virginia Public 
Service Commission. The ultimate 
cost of this development will be 
approximately $100,000,000, with 
initial expenditures of more than 
$6,500,000. 
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Tron and Steel Electrical Engineers 
Hold Annual Meeting and Exhibit 


Interesting trip to steel mills 


and many technical papers 


are features of convention — 
Hussey elected president 


Peri: June 16 to 20 the Association 
of Iron & Steel Electrical Engi- 
neers held its annual convention 
iron and steel exposition in Buffalo, 
N. Y. The Hotel Statler was head- 
quarters for the convention and the 
exposition was held in the Broadway 
Auditorium. This year as at previous 
conventions, the exposition was an 
outstanding feature of the program. 
Over 150 manufacturers of power 
equipment for steel mills exhibited. 

An interesting part of the convention 
program was the trip to the Lacka- 
wanna plant of the Bethlehem Steel 
Company. To supply this plant with 
power there are two steam plants hav- 
ing a rating of 25,000 kva., and 24 
banks of transformers rated at 58,550 
kva. There are also 16 motor-generator 
sets, each consisting of a synchronous 
motor driving a 250-volt generator, hav- 
ing an aggregate capacity of 23,100 hp. 
For power transmission there is re- 
quired 14.7 miles of 6,600-volt and 5.1 
miles of 2,200-volt of overhead and 
underground lines. To drive the mills 
and operate the cranes a total of 3,481 
motors and generators are required 
having an aggregate capacity of 262,572 
horsepower. 

Safety work has always had a prom- 
inent part in the activities of this as- 
sociation. At this year’s safety session 
the paper “Should Colleges and Univer- 
sities Create a Safety Engineering 
Course,” by J. A. Voss, was a prom- 
inent feature. It is the author’s opinion 
that since safety is already a part of 
the curriculum of some colleges and 
universities, other institutions should 
consider this subject. He said: 

“It is highly fitting that we in Amer- 
ica should develop a safety engineering 
course in our colleges and universities, 
and while a four-year course would not 
be desirable and would not be in great 
demand either on the part of students 
or industries, nevertheless, it would re- 
quire at least two vears to teach the 
student all detail and ideals of sharing 
opportunity and responsibility. for the 
conservation of life and limb. The 
detail_of a.course as outlined can best 


be developed by a committee Selected 
from the faculty of a number of lead- 
ing colleges and universities. If this 
committee should desire advice or 
guidance on this important subject I 
am certain that organizations specializ- 
ing in safety stand ever ready to assist 
them.” 

A comprehensive report was pre- 
sented by the special committee on 
bearings, containing information on 
anti- friction bearings for mill - type 
motors, general purpose motors, and 
electric overhead traveling cranes. An 
important part of this report is 38 
tablés of motor and anti-friction bear- 
ing data. A proposed specification for 
cranes was also presented. 

Roland M. Hussey of the James and 
Laughlin Steel Corporation, Aliquippa, 
Pa., was named president of the asso- 
ciation at the annual election of of- 
ficers. The other new executives are 
Fred O. Schnure, Bethlehem Steel 
Company, Sparrows Point, Md., first 
vice-president ; Jesse J. Booth, National 
Tube Company, Gary, Ind., second vice- 
president; William FE. Miller, Bethle- 
hem Steel Company, Johnstown, Pa., 
secretary, and James _ Farrington, 
Wheeling Steel Corporation, Steuben- 
ville, O., treasurer, 


Enormous Blowers Ordered 
for Blast Furnace 


An order for two extraordinarily 
large steam-turbine blowers for use 
with blast furnaces has just been given 
by the Tata Iron & Steel Company of 
Jamshedpur, India, to Escher Wyss & 
Company of Zurich, Switzerland, ac- 
cording to an announcement by the 
National Power Machinery Corpora- 
tion, New York agents of the Escher 
Wyss company. Each of these blow- 
ers will be capable of delivering 130,- 
000 cu.ft. of free air per minute against 
a pressure of 27 Ib. per square inch 
gage. The air from the blowers will 
pass through air heaters before enter- 
ing the blast furnace. The steam tur- 
bine driving these blowers will have 
a capacity of 13,700 hp. each. 

The blast furnaces require the tur- 
bine-blowers to operate under wide 
variations of load and revolutions per 
minute, and the blowers must remain 
under automatic control. 


1007 





LAKESIDE’S NEW HIGH-PRESSURE UNIT 
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Testing the fourth 1,200-Ib. steam turbine for the Milwaukee Electric Railway & 
Light Company in the Schenectady works of the General Electric Company. 


This unit operates at 3,600 r.p.m. and develops 7,700 kw. 


Besides two high- 


pressure units, the Milwaukee company is installing a 60,000-kw. turbine- 
generator in its Lakeside station 


af 


A.O.S.E. and A.S.M.A. Hold 


Convention and Exhibit 


The 44th annual convention of the 
American Order of Steam Engineers 
was held in the City of Philadelphia, 
Pa., on June 9-12, at the Grand Fra- 
ternity Building. The convention and 
exhibit of the American Supply Mens 
Association was jointly opened by an 
address of welcome by George Elliott, 
secretary of the Bureau of Commerce. 
Thomas Small, supreme chief of the 
American Order of Steam Engineers, 
and Harry Sonders, chairman of the 
American Supplymen’s Association. 

The convention was one of the most 
profitable and instructive of the Amer- 
ican Order. Many interesting papers 
were read, and action taken for the 
advancement of practical engineering. 
The condition of each council has 
progressed numerically and_ financially 
during the past year. 

A very fitting tribute was paid to 
3enjamin Franklin by a contribution to 
the Franklin Memorial Fund Building 
to be erected in Philadelphia, Pa., at 
a cost of $7,500,000. 

The exhibit of the Supplymen’s as- 
sociation was one of great credit to 
the officers of that association and a 
benefit to each of the exhibitors. 

Officers elected and installed for the 
ensuing term include: supreme chief— 
Thomas Small, Atlantic City. N. J.; 
supreme first assistant—Richard Sin- 
nott, Camden, N. J.; supreme recording 
engineer—George Farney, Coplay, Pa.; 
supreme corresponding engineer — 
Charles F. Burger, Philadelphia Pa.; 
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supreme treasurer engineer — Lewis 
G. Schlehner, Elkin Park, Pa. 

The officers of the Supplymen’s asso- 
ciation for the ensuing year are: chair- 
man—Harry Sonder, Philadelphia, Pa. ; 
secretary—L. G. Crater, Philadelphia, 
Pa.; director of exhibits—J. Everitt 
Downs, Philadelphia, Pa.; treasurer— 
Jesse G. Haydock, Philadelphia, Pa. 


To Commemorate Invention 


of Modern Scale, July 4 


To commemorate the invention of the 
modern platform scale by Thaddeus 
Fairbanks in 1830 business and indus- 
trial leaders of the nation and of many 
foreign countries will gather in the 
historical city of St. Johnsbury, Vt., on 
July 4 to pay tribute to the memory of 
Thaddeus Fairbanks ‘father of modern 


weighing,” who gave to the world its 
first accurate standard of weights a 


hundred years ago. 

Announcement of a three-day celebra- 
tion of the centennial of the invention 
of the modern weighing machine begin- 
ning July 4 was made recently in Chi- 
cago by W. S. Hovey, president of 
Fairbanks, Morse & Company, which 
is the outgrowth of the small-scale man- 
ufacturing business started a hundred 
years ago at St. Johnsbury by Thaddeus 
Fairbanks and his brothers Erastus and 
Joseph P. Fairbanks on an investment 
of $4,000. 

Former President and Mrs. Calvin 
Coolidge will be guests of honor at the 
celebration, which has the sponsorship 





of the Vermont Hostorical Society, the 
New England Advisory Council, and the 
Chamber of Commerce. Mr. Coolidge 
has a keen personal interest in the 
affair for the reason that he was at 
one time a student at the St. Johnsbury 
Academy, which was sponsored and 
supported by Thaddeus Fairbanks. 

The principal feature of the program 
will be an historical pageant depicting 
the progress during the last century in 
the evolution of the modern weighing 
machine and its profound influence upon 
human welfare and world commerce., 
There will also be a notable exhibition 
of original patent models of scales in- 
vented by Fairbanks, which have been 
borrowed for the occasion from the 
patent office. 


First Installation in U. S. of 
3-Wire 66-Kv. Cable 


Four overhead 66-kv. circuits be- 
tween the transformers at its Columbia 
Park generating station and its ter- 
minal transmission lines are to be re- 
placed with three-conductor cable of 
like capacity by the Union Gas & Elec- 


tric Company, of Cincinnati. It will 
be the first such installation in this 
country, and is to be used in filled 


ground which is subject to submersion 
by flood stages of the river at certain 
times and to very dry conditions at 
other periods. The oil-filled armored 
cable, covered, in turn, with paper in- 
sulation, a lead sheath, a layer of as- 
phalted jute, two band steel tapes, and 
an outside layer of asphalted jute, is 
not affected by either excessive wetness 
or dryness. 

The cable, being built by the General 
Electric Company, will be shipped and 
installed in five lengths, each approxi- 
mately 1,300 ft. long. Four of the 
cables are to carry load (37,500 kva. 
each) at one time; the other cable will 
be a spare. Thirty-two oil-filled termi- 
nals and twelve feeding-type oil reser- 
voirs will be used with the installation. 


Course at M.I.T. Combines 
Business and Engineering 


Business training with an engineering 
background as a preparation for man- 
agement in commerce and industry will 
be given in a separate department of 
undergraduate and graduate instruction 
at the Massachusetts Institute of Tech- 
nology next autumn, it was announced 
recently. Under this plan the present 
course in engineering administration, 
which was started in 1914, is to be 
established as the Department of Busi- 
ness and Engineering Administration. 

This unique step in engineering edu- 
cation is taken in recognition of the 
growing demand for technically trained 
men in the field of business management. 
The Institute’s present course, with 298 
students this year, is now one of the 
largest in Technology. 
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Senate May Take Action on 


Engineering Museum Bill 


Recent developments in the Senate 
Committee on Education and Labor in- 
dicate that action will be taken before 
adjournment on the Copeland bill for 
the establishment of a national museum 
of engineering and industry. A_ sub- 
committee has been considering the 
bill, and it is now reported that favor- 
able recommendations will be made to 
the Senate by the full committee. 
Senator Copeland’s bill contemplates 
the establishment of a suitable museum 
for engineering and industrial exhibits. 
The direct step authorized by the 
measure, however, is for the purpose 
of creating a commission to study the 
matter. 

In carrying out the Federal Govern- 
ment’s improvement program in the 
triangle area south of the Capitol, it 
will be necessary to demolish the 
structure housing the present industrial 
and engineering exhibits owned by 
the Smithsonian Institution. Museum 
authorities have realized for some time, 
however, that even though the present 
structure were left standing the hous- 
ing facilities would still be inadequate 
for the engineering and industrial ex- 
hibits. The commission authorized by 
the bill to study the matter will be re- 
quired to make its report to Congress 
on or before June 30, 1931. 


Contract Insures Tacoma’s 
Power Supply 


To insure an ample supply of electric 
power during the coming summer and 
fall, the municipal light department of 
Tacoma, Wash., has entered into a con- 
tract with the Puget Sound Power & 
Light Company, Seattle, to buy current 
from that company, when and if neces- 
sary. The step has been taken to 
guard against last fall’s power crisis 
in Tacoma, when the Navy Department 
loaned the aircraft carrier Lexington to 
the city to generate electricity. The 
contract with the power company is for 
a term of one year. Before its expira- 
tion, Tacoma’s Lake Cushman hydro- 
electric project is expected to be com- 
pleted, and the arrangement will no 
longer be needed, according to city light 
officials. The Lake Cushman job is to 
be finished next November, it is said. 

Under the contract the City of 
Tacoma is to give the private company 
the first call when additional power és 
needed. The contract does not nullify 
the tie-up of the Tacoma and Seattle 
municipal light plants which was ef- 
fected during last fall’s shortage. The 
tie-up must be suspended, however, 
when Tacoma is receiving power from 
the private company, because of a dif- 
ference in voltage. 

W. H. McGrath, vice-president of the 
Puget Sound Power & Light Company, 
has stated that the rates will be five 
mills, under the contract, for hydro- 
electric power when available; eight 
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mills for steam generated current when 
the Shuffleton plant at Renton is operat- 
ing; and one cent a kilowatt-hour for 
steam-produced power when it is neces- 
sary to start the Shuffleton plant espe- 
cially to aid the city. Tacoma authori- 
ties estimate it may be necessary to buy 
a total of 50,000,000 kw.-hr. under the 
contract. 


Trade Commission Examines 
Foshay Failure 


Probing into the affairs of the W. B. 
Foshay Company of Minneapolis during 
the past week, the Federal Trade Com- 
mission has not been dealing with a 
prosperous and well managed group, as 
in past hearings, but with one now in 
receivership. Several significant facts 
as to the causes of failure were brought 
out by the commission examiners. 

It was shown that dividends, large 
salaries, and bonuses were paid out of 
capital. The firm made a practice of 
selling properties, with a write-up of, 
say, 20 per cent, to its own subsidiaries, 
such as the Public Utilities Consolidated 
Corporation. In some cases it would 
take stock from the subsidiary as pay- 
ment before the property involved in the 
transaction was acquired. The stock 
would be sold to finance the purchase 
but the market would not take all of it 
at the end. Dividends were paid to the 
verge of bankruptcy. A_ favorable 
balance was shown on the books on 
the basis of the incomplete stock transac- 
tions though an actual deficit existed. 


Vv 


News of Canada 


Shawinigan makes _ rapid 
progress on St. Maurice proj- 
ects—Beauharnois operations 
speeded up—Work started at 
Abitibi canyon 


HAWINIGAN Water & Power 

Company is making good progress 
in connection with its water-power de- 
velopments in the Upper St. Maurice 
district of the Province of Quebec. 
Altogether, the company plans to de- 
velop 1,250,000 additional horsepower. 
Construction work this year is being 
carried out in two sections. The first 
has to do with the Rapide Blanc de- 
velopment which is planned for an in- 
stallation of 160,000 hp., and the other 
with the new storage dam at Toro 
Rapids on the Mattawin River. The 
principal work at Rapide Blanc at the 
moment consists in the construction of 
a 10-mile concrete highway from the 
nearest point on the Canadian National 
Railway to the site. Over 800 men are 
engaged in building the highway, which 
is expected to be completed this fall. 
This will give the company sufficient 
time to truck in supplies and materials 
to the camp so that winter work can be 
carried on without cessation. 

Four hundred men are engaged in 
work at Toro Rapids. At present the 
men are engaged in constructing a 
temporary dam above the site where the 
permanent structure will be established. 
In this way, it will be possible to back 
the river up. This will permit the 
engineers to float down the river heavy 
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LOWER TALLASSEE NEARS COMPLETION 





With an installation of 72,000-hp. capacity, the Lower Tallassee plant of the 
Alabama Power Company located on the Tallapoosa River is rapidly approach- 


ing completion. 


The dam is 1,846 ft. long, and the units operate under a 


normal head of 91 ft. This is the company’s third plant on the river, others 
being Martin Dam, 135,000 hp., and Upper Tallassee, 50,000 horsepower 
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equipment required for building opera- 
tions. The dam, when finished, will be 
90 ft. from sill to crest and 2,400 ft. in 
length on the crest. Nearly one-fifth 
of the length will be a concrete struc- 
ture, containing regulation gates, and 
the balance an earth fill. The dam will 
impound 33,000,000,000 cu.ft. of water 
and be of great benefit as it will improve 
the regulation of the water at the com- 
pany’s plants on the St. Maurice River. 


OPERATIONS on the Beauharnois 
power project on the St. Lawrence 
River are being speeded up. At present 
the Beauharnois Power Corporation has 
assembled and placed in operation, on a 
24-hour a day basis, its full quota of 
excavating equipment. Much of the 
work during recent months has included 
the assembly and erection of the large 
scale equipment which it is expected 
will carry out the project on a satisfac- 
tory cost basis. Substantial progress 
has also been made on the construc- 
tion work itself. The dragline shovels, 
which went into action last autumn, 
have completed many miles of dyking 
along the route of the power canal. The 
construction railway now operates on 
13 miles of track; within a few weeks 
it will parallel the route of the canal, a 
distance of 15 miles. In the blasting 
operations at the power house site, 
200,000 cu.yd. of rock have been moved. 


ENGINEERING PARTIES are al- 
ready at work on the proposed hydro- 
electric development of the Hudson’s 
Bay Power Company, in Northern On- 
tario. A dam and power house are to 
be built at Abitibi Canyon, 65 miles 
north of Cochrane. The plant is being 
designed to develop 275,000 hp., of 
which 100,000 hp. has been sold to the 
Hydro Electric Power Commission. 


W. H. Bristol Dies 


William Henry Bristol, inventor and 
president of the Bristol Company, 
Waterbury, Conn., died June 18 at the 
New Haven Hospital, after an illness 
of several months. He was _ interna- 
tionally known for his scientific work 
in connection with the development of 
recording instruments for measuring 
pressure, temperature, electricity, speed, 
and time. 

Professor Bristol was born on July 5, 
1859, in Waterbury and was graduated 
from Stevens Institute of Technology 
at Hoboken, N. J., in 1880, having taken 
an M. E. degree in four years. Subse- 
quently, he was an instructor and, later, 
professor of mathematics at Stevens. 
He founded the Bristol Company in 
1899 to manufacture and market his 
inventions and dominated the business 
throughout its existence without ever 
letting up on his scientific activities. 

He was a member of many scientific 
societies, including the American So- 
ciety of Mechanical Engineers, the 
Electro-Chemical Society and the So- 
ciety of Motion Picture Engineers. 
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Elmer A. Sperry Dies; 
Was Famous Inventor 


Elmer Ambrose Sperry, internation- 
ally famous inventor and engineer, died 
June 16 at St. John’s Hospital, Brook- 
lyn, N. Y., from complications which 
set in after he had recovered from an 
operation for gallstones six weeks ago. 
With more than 50 years of his life de- 
voted to invention, he was said to have 
taken out nearly 400 patents. 

Born in Cortland, N. Y., October 12, 
1860, Mr. Sperry was educated at the 





Elmer A. Sperry 


State Normal School in Cortland and 
Cornell University. In 1879, when not 
yet twenty, he had become the inventor 
of a successful device for the perfection 
of the first electric arc light in America, 
and soon after he constructed what is 
believed to be the first town lighting 
system. With this beginning, many in- 
ventions followed in rapid succession, 
including the world-famous gyroscope, 
a compound Diesel engine using the low- 
est grade fuel oil with high efficiency, 
and the metal-flow detector, his last. 

Previous to 1910 there were already 
six industrial corporations founded to 
manufacture Sperry’s inventions, doing 
then an aggregate annual business of 
over $5,000,000. 

In January, 1929, he sold the Sperry 
Gyroscope Company, of which he was 
president, to the North American Avia- 
tion Company, and soon after started 
building up the Sperry Development 
Company, Inc., and also the Sperry Rail 
Service Corporation. Just this year he 
had organized Sperry Products, Inc., 
as successor to the two _ last-named 
companies. 

The recipient of many honors, Mr. 
Sperry was one of the founders and 
charter members of the American Elec- 
tro-Chemical Society and the American 
Institute of Electrical Engineers. He 
was past-president of the American So- 
ciety of Mechanical Engineers and a 
member of many other technical and 
scientific organizations and the recipient 
of numerous awards and medals. Last 
year he took an active part in the or- 
ganization and carrying out of the 
World Engineering Congress in Japan. 


Personals 


R. C. Dickinson and B. P. BAKER, 
electrical engineers with the Westing- 
house Electric & Manufacturing Com- 
pany, are the recipients of the national 
first prize awarded by the American In- 
stitute of Electrical Engineers for ex- 
ceptional work in the field of engineer- 
ing practice. They received the award 
for their paper, “Structural Develop- 
ment of the De-ion Circuit Breaker.” 


FRANK L. EIDMANN has resigned as 
associate professor in the School of 
Engineering of Princeton University to 
become professor of mechanical engi- 
neering at Columbia University. 


W. WINGER of Ottumwa, [a., was 
elected president of the lowa Associa- 
tion of the National Association of 
Power Engineers at the 27th annual 
convention held recently in Sioux City. 
Mr. Winger succeeds W. W. GASSER of 
Sioux City. Other officers were elected 
as follows: J. A. Murpuy, Des Moines, 
vice-president; C. A. BLanp, Des 
Moines, re-elected secretary; and 
CHARLES Amos, Sioux City, treasurer. 


H. H. MatrueEs, district engineer at 
Norfolk, Va., for the United States War 
Department, was at Danville, Va., re- 
cently on an inspection trip in connec- 
tion with the survey of the Dan and 
Roanoke Rivers. This is a part of the 
government’s national survey of streams 
to determine power possibilities and to 
gather data relative to the proposed 
flood control program. 


Haroip S. Fak, vice-president and 
works manager of the Falk Corporation, 
was recently awarded an honorary de- 
gree of Master of Science by Marquette 
University in recognition of the work 
done by him in the promotion of the 
apprentice training movement in Ameri- 
can industries. 


E. F. Pearson, formerly electrical 
engineer of the Northwestern Electric 
Company, Portland, Ore., has been ap- 
pointed chief engineer of that company. 


Epwin Jay PRINDLE, chairman of the 
Patents Committee of the American 
Engineering Council and leader in the 
movements that resulted in the reform 
of the United States Patent Office, re- 
cently received the honorary degree of 
Doctor of Laws from National Univer- 
sity at Washington, D. C. 


CumMincs C. CHESNEY, vice-presi- 
dent of the General Electric Company 
and chairman of its manufacturing com- 
mittee, will retire at his own request 
July 1, and will be succeeded by Vice- 
President Wi1LL1AM R. Burrows. Mr. 
Chesney was associated with the late 
WILLIAM STANLEY, who developed the 
transformer. He has seen more than 
42 years continuous service in the elec- 
trical industry. 
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Business Notes 


LinK-BEL_t Company, Chicago, IIl., 
announces the appointment of the fol- 
lowing direct representatives for the 
sale of shovels, cranes and draglines: 
W-D-M Equipment Company, Box 329, 
Columbia, S. C.; Myer & Cunningham, 
30 Church St., New York City; Barzee 
Equipment Company, 1223 Burnet Ave., 
Syracuse, N. Y.; S. G. Hawkins Com- 
pany, 723 Washington Ave., Houston, 
Texas; Lewis-Patten Company, San 
Antonio, Texas; West Virginia-Ken- 
tucky Hardware & Supply Company, 
Huntington, W. Va. 


BLaw-Knox Company, Pittsburgh, 
Pa., announces the addition to its sales 
staff of John E. Chiquoine, formerly 
with the E. I. Du Pont de Nemours & 
Company and the American Chemical 
Machinery Company. It is also an- 
nounced that William E. Balliet suc- 
ceeds P. V. Kelly as manager of the 
company’s Birmingham, Ala., office. 
Joseph Riley has been made assistant 
manager of this office. 


Byron Jackson Company, Berkeley, 
Calif., has discontinued its San Fran- 
cisco office. All business is being trans- 
acted through the company’s main office 
at the foot of Carlton Street in Berkeley, 
where Eck L. Baughn is in charge of 
city sales. 


Hoover Steet Batt Company, Ann 
Arbor, Mich., announces the appoint- 
ment of H. E. Johnson to its sales or- 
ganization. Mr. Johnson was formerly 
sales manager of the Strom Steel Ball 
Company. 


Epwarp VALVE & MANUFACTURING 
Company, East Chicago, Ind., has ap- 
pointed Riffe & Thomas, Inc., successor 
to the W. A. Ross Company as its rep- 
resentative in Charleston, W. Va. 


Tue Bristo. Company, Waterbury, 
Conn., has been granted a manufactur- 
ing and selling license by the Dardelet 
Threadlock Corporation under its patents 
for self-locking screw threads. 


Tuomas GraTE Bar Company, Bir- 
mingham, Ala., announces the appoint- 
ment of the Economy Equipment 
Company, 301 Buder Building, St. 
Louis, Mo., as its representative for the 
middle and eastern portions of Missouri 
and southern Illinois, with J. T. Voll- 
brecht in charge. The company has also 
appointed Charles Rinck & Brother, 
1638 Cedar Ave., Cincinnati, Ohio, sales 
agent for Cincinnati and the surround- 
ing territory. 


PULVERIZED FurL EQuipMENT Com- 
PANY, a division of Borc-WARNER Cor- 
PORATION, Chicago, IIl., has appointed 
the following direct sales representa- 
tives: E. L. Sullivan, Oliver Building, 
Pittsburgh, Pa., and H. P. Rogers & 
Company, Leader Building, Cleveland, 


hio. 
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OMING 
CONVENTIONS 


American Society of Mechanical En- 
gineers. Annual meeting in New 
York City, Dec. 1-5. Secretary, 
Calvin Rice, 33 West 39th St., 
New York City. 


American Society of Heating & Ven- 
tilating Engineers. Annual sum- 
mer meeting at the Curtis Hotel, 
Minneapolis, Minn., June 24-27. 
Secretary, A. V. Hutchinson, 51 
Madison Ave., New York City. 


National Association of Power En- 
gineers, Annual convention and 
exhibition of power machinery at 
the Cleveland Auditorium, Cleve- 
land, Ohio, Sept. 8-13. Secretary, 
Fred W. Raven, 417 South Dear- 
born St., Chicago, Ill. 


National Association of Practical 
Refrigerating Engineers. Annual 
convention and exhibition at the 
Hotel Peabody, Memphis, Tenn., 
Nov. 11-14. Secretary, Edward H. 
a 5707 West Lake St., Chicago, 


National Exposition of Power and 
Mechanical Engineering. Grand 
Central Palace, New York City, 
Dec. 1-6. Manager, Charles F. 
Roth, Grand Central Palace, New 
York City. 


Smoke Prevention Association, An- 
nual convention at the Hotel 
a Treat, Newark, N. J., June 

-27, 


Universal Craftsmen Council of En- 
gineers. Annual convention at the 
Hotel Kimball, Springfield, Mass., 
Aug. 5-8. Secretary, T. H. Jones, 
33 Linden Ave., Cherrydale, Va. 


v 


Trade Catalogs 


ConTROLLERS—Catalog No. 2200 on 
American precision temperature and 
pressure controllers, recently printed by 
the Consolidated Ashcroft Hancock 
Company, Bridgeport, Conn., deals with 
the application of these instruments to 
installations where the control of 
critical temperatures is important. 


NickEL StEeEL—The International 
Nickel Company, 67 Wall St., New 
York, N. Y., has just issued the follow- 
ing two folders: No. 15 on_ nickel- 
chromium steels for high-temperature 
service valves and bolts, and No. 16 
on the approximate relations between 
Brinell, Rockwell and Shore Hardnesses 
and the tensile strength of structural 
alloy steels. 


EQuIPpMENT—Produced in conjunc- 
tion with the celebration of the cen- 
tennial anniversary of the invention of 
the platform scale by Thaddeus Fair- 
banks, the new bulletin of the Fairbanks 
Morse Company, 900 South Wabash 
Ave., Chicago, IIl., is a piece of insti- 
tutional literature. 


Gaces—Two folders have recently 
been printed by the Ellison Draft Gage 
Company, 214 West Kinzie St., Chi- 
cago, Ill. Bulletin 14 covers the Ellison 
air filter gage, pointer type, and Bulle- 


. tim 10-B describes the Ellison pointer 





draft gages, with the straight-line move- 
ment. 


SWITCHING EQuIPMENT—A number 
of folders have recently been sent out by 
the General Electric Company, Schenec- 
tady, N. Y., dealing with this type of 
equipment: GEA-1200 on Type MC-2 
air circuit breakers, GEA-959A on 
Type FKR-55 oil circuit breakers, 
GEA-1199 on automatic switching 
equipment, GEA-925A on station oil 
circuit breakers, GEA-1197 on Type 
BK2-brush-contact switches, GEA-286C 
on outdoor switching equipment, GEA- 
1186 on hook-operated disconnecting 
switches and GEA-1168 on_ testing 
equipment. 
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Fuel Prices 


COAL 


The following table shows the trend 
of the spot steam market in various 
coals, f.o.b. mines; mine run, except 
Pittsburgh gas slack: 


Bituminous At Mine, for Price 
(Net Tons) Shipment to per Ton 
Navy Standard... New York..... $2.25 @$2.50 
Kanawha.........  Cincinnati...... 1.15 @ 1.35 
Smokeless......... Cincinnati..... 1.85 @ 2.00 
Smokeless........ Chicago....... 1.75 @ 2.00 
West Kentucky... Chicago....... -85 @ 1.30 
Lt rr Pittsburgh..... 1.40 @ 1.65 
ClOS BIROK << 6:66 600 Pittsburgh..... 1.10 1.25 
Big Seam.........  Birmingham.... 1.60 @ 1.75 

Anthracite 
At Mine, for Price 
(Gross Tons) Shipment to per Ton 
Buckwheat....... New York..... $2.90 @$3.00 
DOUMIND 00 <0 i559 'a sieve New York..... 1.15 @ 1.50 


FUEL OIL 


New York—June 19, f.o.b. Bayonne, 
N. J., 28@34 deg., Baumé, industrial 
use, tank-car lots, 4.75@5.25c. per gal.; 
f.o.b. Bayway, 36@40 deg., furnace, tank- 
car lots, 6@6.25c. per gal. 


St. Louis—June 12, tank-car lots, f.0.b. 
St. Louis, 24@26 deg., $1.420 per bbl., 
or 42 gal.; 26@28 deg., $1.545 per 
bbl.; 28@30 deg., $1.620 per bbl.; 30 
@32 deg. $1.695 per bbl.; 32@36 deg., 
gas oil, 4.135c. per gal.; 37@40 deg., 
distillate, 4.98c. per gal. 


Pittsburgh—June 11, f.o.b. local re- 
finery, 30@34 deg., fuel oil, 3.625c.@ 
3.75c. per gal.; 36@40 deg., 3.5c.@4.25c. 


Philadelphia — June 3, 13@19 deg., 
$1.05@$1.10 per bbl. or 42 gal.; 18 deg. 
plus, $1.475@$1.525 per bbl.; 23@27 deg., 
$2.00@$2.05 per bbl. 


Cincinnati — June 10, tank-car lots, 
f.o.b. local refinery, 24@26 deg. Baumé, 
5.25c. per gal.; 26@30 deg., 5.5c. per 
gal.; 30@32 deg., 5.75c. per gal. 


Chicago—June 14, tank-car lots, f.0.b. 
Oklahoma, freight to Chicago, 90c. per 
bbl. or 42 gal.; 22@26 deg., 75@80c. per 
bbl.; 26@30 deg., 85@90c. per bbl.; 
30@32 deg., $0.95@$1.00 per bbl. 


Boston—June 16, tank-car lots, f.o.b., 
12@14 deg., Baumé, 3.32c. per gal.; 28@ 
32 deg., 5c. per gal. 

Dallas—June 14, f.o.b. local refinery 
26@30 deg., $1.25 per bbl. or 42 gallons. 
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New Plant Construction 


COMPILED BY THE MCGRAW-HILL BUSINESS NEWS DE- 
PARTMENT, WHICH IS PREPARED TO FURNISH A MORE 
COMPLETE DAILY SERVICE TO THOSE WHO WISH IT 


Calif., Pasadena—City is having plans pre- 
pared for addition to light plant. Estimated 
cost $150,000. Bennett & Haskell, First Trust 
Bldg., are engineers. 

Calif., Sacramento—Pacific Coast Ice Hockey 
League, c/o Starks & Flanders, Forum Bidg.. 
Archts., is having preliminary plans prepared 
for a 300 x 300 ft. skating rink on Alhambra 
Blvd. Estimated cost $750,000. 


Conn., Hamden—Connecticut Co., 185 Church 
St.. New Haven, will soon award contract for 
the construction of a 1 story, 25 x 40 ft. 
power sub-station, here. Estimated cost $40,- 
000. R. W. Foote, 185 Church St., New 
Haven, is engineer. 


Ind., Indianapolis — Indianapolis Power & 
Light Co., N. Perry, Pres., 327 South La Salle 
St., Chicago, Il., will build a super power 
station, including two 35,000 kw. turbo gen- 
erators, eight 1.200 hp. power boilers at South 
Harding St. and White River. Estimated cost 
approximately $12,267,075 


Ia., Ottumwa — City neon eontract for 
three complete units including water wheels 
and generators for hydro-electric plant to Allis- 
Chalmers Co., West Allis, $125,184. 

Md., Baltimore — Buena Vista Apartment 
Corp., awarded contract for the construction 
ofa 10 story apartment building at Charles 
and 33rd Sts., to White Construction Co., Gar- 
rett Bldg. Estimated cost $650,000. Vacuum 
steam heating system, elevators, etc., will be 
installed. 

Md., Baltimore—City awarded contract for 
the construction of a 46 x 129 ft. pumping sta- 
tion in Dr uid Hill Park to Consolidated — 
ing Co., 20 East Franklin St. $129, 

Mass., Gloucester—Bd. of Water een 
ers, 10° Proctor St., will receive bids until June 
28, for the construction of a waterworks system 
ineluding dam, reservoir, pumping station, etc. 
Estimated cost $250,000. Fay, Spofford & 
Thorndike, 44 School St., Boston, are engineers. 


Mass., Lawrence — Meadow Brook Laundry 
Co., 17 North Methuen St., is receiving bids 
for the construction of a power house on 
North Methuen St. Estimated cost $40,000, 
including equipment. H. Petzold, Bay State 
Bldg., is engineer. 


Mass., New Bedford — Bd. of Aldermen, 
Municipal Bldg., plans the construction of a 
generating plant. Estimated cost to exceed 
$40,000. Private plans. 

Mass., Worcester—Worcester Electric Light 
Co., 2 Foster St.. awarded contract for the con- 
struction of an electric power sub-station at 66 
Taraday St. to New England Power Construc- 
Co.. 89 Broad St., Boston. Estimated cost to 
exceed $40,000. 


Minn., Duluth — Minnesota Power & Light 
Co., W. H. Burke. Pres., 30 West Superior St., 
plans to expend $285, 000 for the construction 
of a power distribution system, including trans- 
formers, etc., between Sixth Ave. W. and Fifth 
Ave. E., and between Commerce St. and Fourth 
Alley. 

Minn., Moorhead — State Commission of 
Administration & Finance, Capitol, St. Paul, is 
having plans prepared for the construction of 
a 3 story administration building and power 
plant at ‘State Teachers College to replace fire 
loss. Estimated cost $200,000. C. H. Johnston, 
360 Robert St., St. Paul, is architect. 


Minn., St. Paul—Arcade Investment Co., H. 
Lowry, Pres., 1 South 11th St., Minneapolis, 
awarded contract for the construction of a 16 
story office building at 4th, Wabasha and St. 
Peter Sts. to F. J. Romer Construction Co.., 
190 Ramsey St., St. Paul. Estimatéd cost 
$1,200,000. Steam heating system, ete. will 
be installed. 


Mo., Bagnell—Union Electric Light & Power 
Co.. 315 West 12th Blvd., St. Louis, awarded 
contract for electrical equipment, including six 
23.888 kva. umbrella type vertical waterwheel 
generators, two 3,000 kva. vertical waterwheel 
generators and seven 150 kw. motor generator 
exciter sets, etc., to be installed in hydro- 
electric plant on Osage River at Bagnell now 
under construction, to Westinghouse Electric & 
Mfg. Co., 411 North 7th St., St. Louis. Esti- 
mated cost $1,000,000. 


Mo., Kansas City—-W. R. Nelson Trust. c/o 
Wight & Wight, 400 First National Bank Bldg., 
Archts., plans the construction of a bank build- 
ing, including power house at 44th St. and 
Rockhill Rd. Estimated cost $1,000,000. 


Mo., St. Louis — Terminal Railroad Asso- 
ciation, 1800 Market St., will soon receive bids 
for a 13, 16 or 18 story merchandise mart, of- 
aor and warehouse and exposition building at 

12th, 13th. Spruce and Poplar Sts. Estimated 
cost $5,000.000. St. Louis Mart, Inc., c/o H. 
C. Martin, 315 North 10th St., et al., lessee. 
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if “ag ge 
is having sketches made 


Estimated cost Ghste?” 


Communipaw Ave., 
for the construction 


is having plans 
of a 100 x 100 
ant. Estimated cost $40,000. 
26 Journal Sq., is architect. 
N. J., Teaneck—North Jersey 
Cedar Lane and River Rd., will soon award con- 


office and stores building, etc., 
heating and ventilation systems, 
Estimated cost oe 


including steam 


N. Y., Brooklyn — Long Island Hospital, 
awarded contract i 
0 ft. boiler and power 
to Turner Construction 


plant at Pacific 
and Henry Sts. 


State Office Bldg., 
ceive bids until July 16 for 
sewage: en stations at Central Islip, State 
Suffolk County. 


Dannemora — Dept. 
received lowest bid 
power house service tunnel and service connec- 
tions at Clinton Prison here from National Con- 
i 925 Citizens Bldg., 


the construction of 


Willard — Dept. 
State Office Bldg., 
until July 16 for 
ment of cold storage and 
Willard State Hospital here. 


. of County Commissioners, 


of Mental Hygiene, 


renewal in part and enlarge- 
ice making plant at 


additions and alterations to power 
ct oy at Preuiiin County Home. 


Utah, Heber—City plans an election July 8, 
to vote $75,000 bonds for 


the construction of 
a — hydro-electric light plant. i 


is having plans pre- 
including sewage 


Riv lillie 
sewer extensions, 
disposal slant and_ pumping ‘station. 


Sudbury — Hydro-Electric 


=. plans the construction of a high volt: 
age substation to step down 
to be tt 
from Abitibi Canyon. Estimated cost $250,000. 
F. A 190 University 


Equipment 


Air Brake Switch, ete.—Wellington, N. Z.— 
i i & Tenders Committee, 
receive bids until 


sulators and connections and set spares. 


Boilers—Superior, Wis.—State Teachers Col- 
ee | i 


of heating plant. 


Conveying Equipment, 
Bd. 


, will receive bids until July 1, 


generators and exciters, switchboard, 

for proposed 70 x 

. house on 
000. 


“Gomer Room Equipment—Churchill, | 
. of Railways & Canals, J 
will receive bids until July 
* room equipment for 


Motors — Stratford, a. — H. & S. Screw 
7 ‘ . : 


plans to purchase new 60 cycle electric motors 
y acquired plant here. 


Power Equipment—Seguin, Tex.—Texas Hy- 
is receiving bids for 
and equipment ‘for three dams on the Guadalupe 


dam will have a 3,000 hp. unit. 
construction of dams awarded to Sumner Sollitt 
National Bank of Commerce 


Construction Co., n 
Total estimated 


Bldg., San Antonio. 


Pumps — Harlingen, Tex. — Cameron Co. 
Water Improvement Dist. No. 15, c/o S. Finley 
Ewing-Rio Grande Nat. Life Co. Blidg., will re- 
ceive bids until July 10 for the installation of 
pumps, ete., in connection with irrigation work. 


_ Pumps and Motors—Woodward, Okla.—City 
is in the market for three deep well pumps and 
motors for waterworks. 


Industrial 
Projects 


Conn., Hartford—Superior Spring & Mfg. Co... 
373 Washington St., awarded contract for a 2 
age 60 x 130 ft. factory on Washington St. 

S. Martin, 107 Love Lane. Estimated cost 
$05, 000. 


Ind., Fort Wayne—General Electric Co., 1635. 
Broadway, awarded contract for the construction 
of a factory on Writter St. to Indiana En- 
gineering & Construction Co., 201-3 Central 

ldg. Estimated cost $41,000. Addition to 
electric sub-station at Lawrence St., Bloomfield, 
N. J., to R. Allen Ine., 319 Mt. Pleasant Ave., 
Newark. $40,000. 


Ind., Greensburg—Cyclone Fence Co., awarded 
contract for the construction of a power house 
to Krebay_ Construction Co., 802 New City 
Institute Bldg., Indianapolis. Estimated cost 


Kan., Wichita—United Aircraft: & Transport 
Co., awarded contract for the construction of a 
1° and 2 story factory and administration plant 
to The Austin Co., 16112 Euclid Ave., Cleve- 
land, O. Estimated cost $1,000,000 including 
equipment. 


Mass., Athol—Union Twist Drill Co., awarded 
contract for the construction of a 2 story 
factory to E. J. Gross Co., 82 Foster St., 
Worcester. Estimated cost $40,000 


Mass., Attleboro—L. G. ines: & Co., 265 
County St., awarded contract for the construc- 
tion of a power plant for age on on County 
St.. to H. O. MacKinnon & Se Emery 
St. Estimated cost $40,000 to 30.000 


Mo., St. Louis—Federal Brilliant Co. 3531 
Washington Ave., awarded contract for a 4 
story, 33 x 57 ft. sign factory at 3522 Wash- 
ington Ave., to H. O. Hirsch & Co., Wain- 
wright Bldg. 


N. J., Harrison—Driver-Harris Co., Middlesex 
St., will receive bids about July 15 for the 
construction of a 1 and 2 story addition to 
factory for the manufacture of alloys for elec- 
trical resistance and castings for  bonizing. 
hardening and _ tempering. Estimated cost 
$250,000. J. A. Finegan, 776 Broad St., 
Newark, is architect. 


N. J... dersey City—B. Singer, 921 Bergen 
Ave., Archt., will receive bids about July 15 
for a 2 story, 45 x 140 ft. factory on Craw- 
ford St., for Jersey City Ladder Co., Inec., 677 
Montgomery St. Estimated cost $40,000. 


N. J., Trenton—Trenton Potteries Co., North 
Clinton St., will soon award contract. for the 
construction of a 1 story addition to factory. 
Estimated cost $40,000. Lockwood, Green 
Engrs. Inc., 100 East 42nd St., New York, 
N. Y., are architects and engineers. 


0., Cleveland—aAllied Oil Co., F. R. Newman. 
Secy. and Treas., 1021 Guardian Bldg., is hav- 
ing plans prepared for the construction of a 
group of buildings including boiler house, pump 
house, office, etc., at East 40th St. and Lake- 
side Ave. Estimated cost $40,000. W.. i. 
Hatch, Hippodrome Annex Bidg., is architect. 


Pa., Erie — Metric Metal Works, awarded 
contract for a 2 and 38 story, 55 x 100 ft. fac- 
tory to Henry Shenk Co., 12th and Sassafrass 
Sts. Estimated cost $40,000. Work will be 
done by owner’s forces. 


Pa., Marienville — Marienville Glass Bottle 
Co., BR. R. Underwood, Pres., is receiving bids 
for a 1 story, 100 x 200 ft. glass bottle plant 
including new equipment. Estimated = cost 
$100,000. Private plans. 


Wis., Mayville—Wisconsin Radiator Furniture 
Co., awarded contract for the construction of 
at story, 47 x 175 and 60 x 60 ft. factory to 
Rhode-Kapelle Co., Mayville. 


Ont., Hamilton—Grasselli Chemical Co. Ltd.. 
Federal Bldg.. Toronto, subsidiary of Canadian 
Industries, awarded contract for a 1 story, 117 
x 240 ft. fertilizer plant to Anglin-Norcross 
Ltd., Temple Bldg., Toronto. Estimated total 
eost $200,000 
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ALL SET 


for the repair or rebuildin: 
of electric equipment. 


























HEN electric equipment requires repair or 
rebuilding—who will do it right? 


General Electric answers this important question with 
a service organization maintaining service shops in 
twenty-two industrial centers—each shop with a highly 
trained personnel and complete facilities for quick, 
accurate work on every class of electric equipment. 


The illustrations present views in a typical G-E Service 
Shop. Facilities such as these, and a policy that admits 
of no deviation from original specifications, provide a 
service characterized by promptness, accuracy, and 
factory standards. 


General Electric Service Shops, all over the country, 

are ready, day and night, with men and equipment, to 

effect rapid, reliable repairs to your electric apparatus 
—in the shop or upon your own premises. 


ae 


Motor-testing 


department 


The instrument 
repair room 


JOIN US IN THE GENERAL ELECTRIC HOUR, BROADCAST 
EVERY SATURDAY EVENING ON A NATION-WIDE 
N.B.C. NETWORK 91-44 


GENERAL@ ELECTRIC 
SERVICE SHOPS 
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Every Reliance Float 

















Ang : j 
r ¢ is tested at twice the 
i pressure at which 
| you will use it. 
h Ss 
A et 
y is 
F 
eC 
iS Fusing the Reliance 
Float into a_ solid 
a Monel shell. 


| eae years without a known failure in an emergency 
—nothing but aggressive Reliance engineering could 
have made such a record for Reliance Safety Columns. 
That Reliance will keep this record is evident—from the 
way margins of safety are being constantly enlarged—safety 
piled on safety. New materials, new designs, new manu- 
facturing processes. 
The new Reliance Float of Monel Metal, for instance. 
Fused, as it is, by a unique and highly successful process the 
metal flows together so there is no joint. Monel also adds an 
extra 200 pounds to its structural strength. Reliance Floats 
now stand under test more than double the pressure they 
are specified for. 
This strength maintains the buoyance that gives Reliance 
Safety Water Columns their sensitivity, their instant and 
unfailing response that warns of high or low water levels in 
The renewable seat and your boilers. By no other way is such a reliability of action 
spring of the Reliance obtainable. 


Yet he The Reliance 50-year record will be back of the Reliance 














Metal. This helps to Columns you put on guard in your power plant. With 8 out 
account for the remark- of every 10 safety water columns in use bearing the name 
wd efficiency of the Reliance, that means a safety you can depend on. Any 
eliance Gauge Cock. pressures up to 750 lbs. 
Sectional view of Reliance : 
No. 5 Safety Water Column 
THE RELIANCE GAUGE COLUMN COMPANY showing floats and operat- 
5902 Carnegie Ave., Cleveland, Ohio ing mechanism. 
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SAFETY WATER COLUMNS 
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HYDROSTATIC TEST 
400 LBS. ON BODY 
200 LBS. ON SEAT. _ 
+. TESTED WW ae | 
JENKINS BROS. BY : 




















carries tts 


RATED pressures for steam, oil, 
water and gas are cast in the valve 
body of each Jenkins Iron Body 
Gate Valve. The “certified” brass 
plate gives the hydrostatic factory 
test which each valve has passed. 


Every one of these valves is tested, 
identified, certified. Each is manu- 
factured to the high standard of 
Jenkins quality which is your assur- 
ance of valve satisfaction. 


Supply houses everywhere can fur- 
nish Jenkins Iron Body Gates, both 
flanged and screwed, and stocks at 
convenient points assure prompt 


delivery. 





JENKINS IRON BODY GATE VALVES 


SOLID WEDGE... BRONZE MOUNTED 


‘Inside Screw, Stationary . 
Spindle; Outside Screw Rated Working Pressure, Pounds 























“ Sacwed or Fletged) | STEAM | OIL | WATER| GAS 
Standard 125 200 200 200 
Medium 175 300 300 300 
Extra Heavy 250 500 500 500 























JENKINS BROS. 


80 White Street 524 Atlantic Avenue 133 No. Seventh Street 
NewYork, N.Y. Boston, Mass. Philadelphia, Pa. 

646 Wash. Blvd., Chicago, Ill. 1121 No. San Jacinto, Houston, Texas 
JENKINS BROS., Limited, Montreal, Canada; London, England 
Factories: Bridgeport, Conn.; Elizabeth, N. J.; Montreal, Canada. 


*Iilustrated above is facsimile of certified brass plate 
carried by Fig. 651, Jenkins Standard Iron Body Gate 
Valve, rising spindle, illustrated at right ®—> 


Jenkins 


VALVES 
Since 1864 














EACH VALVE 
own credentials 
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COPES CONTROLS BOILER 


FEEDING IN THIS MILL 











The PROBLEM The SOLUTION 


To provide effective, eco- 
nomical feed water regu- 
lation on three 800- 
horsepower Kidwell 
boilers operating at a 
maximum rating of 250 
percent and at 375 
pounds W.S.P., fed by 
two turbine-driven Weir 


Each boiler was equipped 
with a COPES Type BIR 
Regulator, 400 - pound 
standard, with cast steel 
valve body and Monel 
Metal valve fittings de- 
signed for the specific 
flow conditions. A 
COPES Type DS Gov- 








ernor was installed in the 


centrifugal pumps. Pump 
steam line to each pump. 


pressure was 490 pounds. 


In this plant (name on request), Nova Scotia’s 
first complete paper-making unit, producing 
250 tons of newsprint daily, boiler efficiency is 
increased by COPES Feed Water Regulators and 
Pump Governors designed and built for the 
specific operating conditions. 


Digesters in the pulp mill and beaters and 
paper machines in the paper mill place a fluctu- 
ating load on the boilers. Water level must 
be stabilized if steam cost is to be held at a 





NORTHERN EQUIPMENT COMPANY 
641 Grove Drive, Erie, Pa. 


Branch Plants in Canada, England, France, Germany, 
Austria and Italy. Representatives Everywhere. 


COPES 


SYSTEM oF BOILER FEED CONTROL 





minimum. That means COPES Regulation. 

33 paper mills, 25 mining companies, 38 iron 
and steel mills, 13 sugar mills and 271 other 
plants have 10 or more COPES Regulators in 
service. COPES, the pioneer feed water regu- 
lator, has proved its ability to handle any load 
condition effectively. 

On smaller boilers, COPES Regulation may 
cost you less than $100 per boiler. May we 
present facts on COPES at your convenience? 
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acilities for the 
BIGGEST 


RADIAL- FLOW 

surface condenser 
with 88,500 sq. ft. of 
surface was recently 
built at the Westing- 
house South Philadel- 
phia Works. 


This condenser contains 
approximately 74 miles 
of tubes, and weighs 
1,500,000Ib. when filled 
with water for testing. 


The design, construction and assembling 
of such a mammoth condenser requires 
facilities and equipment of immense size and 
special design. Every Westinghouse con- 
denser, whether large or small, is designed 








88,500-sq. ft. Westinghouse Radial-Flow Condenser, 
assembled in the shop for water test. 


according to the highest standards of en- 
gineering practice and is constructed in 
well-equipped shops where the best facilities 
are available. 





Service, prompt and efficient, by @ coast-to-coast chain of well- equipped shops 











7ABaN 











Westinghouse — 


TUNE IN THE WESTINGHOUSE SALUTE OVER THE N. B. C. NATION-WIDE NETWORK EVERY TUESDAY EVENING. 
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Tightening the Power Harness 
- With Bailey Meters 


On Power, that gigantic force harnessed by the 
ingenuity of modern}man, we depend for the con- 
venience, speed and luxuries of our age. Without it 
civilization would be paralyzed. 


By his ever increasing knowledge of physical 
laws and actual conditions surrounding the gener- 
ation and use of steam power, man has year after 
year made his Power harness more complete. In 
1920 the overall efficiency from the coal pile to the 
switchboard in the average steam power plant was 
only 8%. Today stations are operating with 
efficiencies as high as 27%. 


An accurate knowledge of actual operating con- 
ditions as brought to light by dependable metering 
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equipment has played a major part in securing and 
maintaining these improved efficiencies. 


At the Colfax Station of the Duquesne Light 
Company, Bailey Metering Equipment is used to 
determine the station’s heat balance and to insure 
economical operation. The Bailey Fluid Meters 
and Multi-Pointer Gages shown above are used at 
this station to determine the flow of heat energy 
in the feed water cycle. 


Heat energy is Power which must be harnessed 
effectively and guided carefully, if a maximum 
return is to be secured from it. Progressive in- 
dustrial plants and modern central stations are 
tightening their Power harnesses and improving 
the operation of their plants by the use of Bailey 
Metering, Control and Regulating Equipment. 


Write for Bulletin No. 81 
‘‘The Heat Balance in Steam Power Plants’’ 


YULAA ation 


Mame 1036 IVANHOE RD. CLEVELAND, O.. , gs 
Say Bailey Meter Company Ltd-Montreal,Canada 











N one hand... % to 3 tons of 
old-fashioned cast iron or pipe 
coil radiation. 


On the other hand... one compact 
Speed Heater...weighing from 95 to 
250 pounds...replaces it all! 


Imagine the efficiency of Speed Heat- 
ing ...the saving in steam...and the 
saving in initial cost of equipment 
and installation labor! 


No heating job is too tough for 
Speed Heaters. Ceilings. may be 30 
feet high... floor area as large as a 
farm...and swept by drafts. But Speed 
Heaters will ki// the cold! 


If you're building a new plant... 
adding a wing or floor...or merely 
want more heat at one or two cold 
spots ...don’t fail to get the facts 
about the remarkably efficient and 
money-saving Speed Heater. 


The coupon is handy... mail it now! 


B. F. STURTEVANT CO. 


Hyde Park, Boston, Mass. Branch Offices in Principal 

Cities. Canadian Offices at: Toronto, Montreal and Galt. 

Canadian Representative: Kipp Kelly Ltd., Winnipeg. 
Also Agents in Principal Foreign Countries 
























(REG. U.S. PAT. OFF.) 


B.F.STURTEVANT CO., Hyde Park, Boston, Mass. 
I would like a copy of “THE SPEED HEATER.” 


wl 


0 Check this square if you would like one of 
our men to call. 


BI orrcscnn S PEED Ht EATERS 


ES SSE Sa ey ne ae en ae ee ee sees 
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A MOUNTAIN OF DIRT 
REMOVED BY TRACYFIERS 





In the plant of the U. S. Metals Refining Co., 
. Carteret, N. J.. TRACYFIERS installed in the boilers 
remove 19 pounds of solids from the steam every 
hour---think of it! Sixty-six tons a year. Multiply this 
by the Tracyfiers now installed in boilees aggregating 
more than three million horsepower---a veritable 
mountain of dirt is removed by Tracyfiers yearly.. 


Tracyfiers make but one claim---one guarantee--- 
to remove all dirt and moisture from steam before it 
can do any harm to your expensive machinery, to 
render it absolutely clean and dry---savings in main- 
tenance, fuel and lubrication costs follow as surely as 
death and taxes. 


» Let us submit complete data on Tracyfiers 
for your consideration. 


BLAW.KNOX COMPANY 
2051 Farmers Bank Bldg., Pittsburgh, Pa. 
New York Philadelphia Cleveland 

Chicago Birmingham Detroit 
Boston Buffalo Baltimore 
Export Division: 


Blaw-Knox International Corporation, 
Canadian Pacific Bldg., New York 





London, England, New Oxford House, Hart St., Holborn, 
W. C. I.---Paris, France, 1 Rue de Clichy---Milano, Italy, 
6, viaS. Agnese, 6---Dusseldorf, Germany, 17 Bismarckstrasso 


TRACYFIER 


THE STEAM PURIFIER 


EDISON PORTLAND CEMENT COMPANY, NEW VILLAGE, N. J., says:— 


“Solids were being carried over with the steam to our turbo-generator in such quantities as to necessitate shut- 
down twice a year to clean turbine passages. Since a shut-down is very costly in a cement plant, we were forced 
to find a remedy. The Tracyfiers have eliminated the trouble and effected a very large yearly saving.” 
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Painted for 
Republic Flow Meters Co. 
by Geo. H. White 
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Ado This Again/ ” 


: HREE or four days more? Why, man, you have been 
at this job a week now.” ~ 

“But we still have the last two pumps to pull down and I 
don’t know what we will run into when we get inside. You 
see we can only take one pump off the line at a time, and then 
only during certain hours.” 

“This sure is a joke. Pull down six pumps to find one that 
isn’t delivering up to capacity. We’ll never do this again, if 
I am on the job—that’s a cinch!” 

“We wouldn’t be doing it now if you had passed that requi- 
sition for flow meters on these pumps.” 

“What do you mean by that?” 

“I mean that if we had a flow meter on each of these 
pumps we would know at all times just what each pump was 
doing. Here we are spending two weeks to find out some- 
thing that a flow meter could tell us in two seconds. Think 
it over!” 

Of course, there was only one answer, and so today a bat- 
tery of Republic Flow Meters is measuring the amount of 
water delivered by each of the six pumps. 

Just why Republic Flow Meters were selected is told in a 
bulletin entitled “Republic Water Meters”. 


Write for your copy today 








REPUBLIC FLOW METERS COMPANY 
Executive Offices and Plant + 2222 Diversey Parkway + Chicago, Ill. 
Branch Offices in 25 Principal Cities 






You weigh your coal; are you measur- 
ing your steam? It is better economy to 
buy pounds of steam than pounds of coal 


Dominion FLow Meters Co., Toronto, Canada ELEKTROFLO, Berlin, Germany ELecTROFLO Meters Co., London, England 
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(Left) Foster Wheeler ra- 
diant heat superheater in- 
stalled in the rear furnace 
wall of a 1530 hp. Walsh & 
Weidner stoker fired boiler. 
The superheater is de- 
signed to add 185 deg. F. 
superheat at normal boiler 
ratings. Foster Wheeler 
water walls are shown in 
each side wall. 








(Right) Unretouched photograph of 
160 deg. F. Foster Wheeler radiant heat 
superheater after continued operation at rat- 
ings up to 200 per cent and 220 lb. pressure. 
This superheater is installed in the furnace 
of a 750 hp. Babcock & Wilcox boiler. 








AFRO UNIT COAL PULVERIZERS 
AIR HEATERS CENTRIFUGAL PUMPS 
CONDENSERS COOLING TOWERS 
ECONOMIZERS EVAPORATORS 
EXPANSION JOINTS FEED WATER HEATERS 
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Radiant Heat Superheaters 


Alloy steel, round tube Foster Wheeler radiant heat 
superheaters are shown in the accompanying illus- 
trations. 


These superheaters meet certain operating condi- 
tions better than any other construction. They are light, 
compact, inexpensive to install and maintain. Where 
applicable, they are superior to any design yet developed. 


During the past few years nearly 100 Foster 
Wheeler radiant heat superheaters have been installed. 
Written testimonials from operators having several 
years’ experience show excellent results and satisfaction. 


FOSTER WHEELER CORPORATION 
165 Broadway, New York, N. Y. 


Branches in Principal Cities 


Foreign Associates— 
Foster Wheeler Limited: London, England. 
Societe Anonyme Foster Wheeler: Paris, France. 
Foster Wheeler Limited: Toronto-Montreal, Canada. 














Booster superheater in 1306 hp. Edge Moor boiler. This is one of eight similar Foster Wheeler 
installations to boost the existing superheat by 100 deg. F. 





FRACTIONATING TOWERS HEAT EXCHANGERS 
STEAM JET AIR PUMPS SUPERHEATERS 
TUBE STILLS VACUUM PUMPS 
WATER COOLED FURNACE SURFACES 
BRASS AND COPPER TUBING AND PIPE 





WHEELER 
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Is Direct Connection of the Air Compressor to a Diesel Engine 
the most economical type of drive? 
Because 


1—It employs the Diesel Engine, the prime mover giving the greatest 
overall efficiency particularly in the smaller sizes. 


2—Power transmission losses are reduced to the’ absolute minimum. 


Ten Years of Experience with the design have proved that: 


The engineering is sound! The construction is rugged! 
It gives the lowest operating cost per cu. ft. of air delivered! 


INGERSOLL-RAND COMPANY - 11 Broadway - New York City 


Branches or distributors in principal cities the world over 
For Canada Refer—Canadian Ingersoll-Rand Co., Limited, 10 Phillips Square, Montreal, Quebec 


Ingersoll-Rarid 
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RAYMOND 


ROLLER MILLS 


Dry and Grind Simultaneously 


‘“‘Two operations in one” describes the performance 
of the Raymond Roller Mill when grinding coal with 
high moisture content. By combining the two opera- 
tions—drying and grinding—dryers, conveyors, and 
other auxiliary equipment formerly required are 


eliminated. 


Raymond Roller Mills are particularly suited for 
drying and grinding simultaneously as the hot air is 
drawn through the grinding zone, where the material 
is being violently agitated. There is no portion of the 
grinding zone that is not thoroughly air-swept. 


COMBUSTION ENGINEERING 
CORPORATION 


200 Madison Avenue New York, N. Y. 


e WATER-COOLED FURNACES e 
BOILERS - AIR PREHEATERS + STOKERS + PULVERIZED FUEL EQUIPMENT 


June 24,1930 —- POWER 


PLANTS EQUIPPED WITH 
RAYMOND MILLS FOR 
DRYING AND GRINDING 


Alabama Power Co. 
Gorgas, Ala. 


Cleveland Electric 
Illuminating Co. 


Ceico, Ohio 


Consolidated Gas, Electric 
Light & Power Co. 
Baltimore, Md. 


Delaware River Mfg. Co. 
Penns Grove, N. J. 


Duke Power Co. 
Dukeville, N. C. 


Du Pont Rayon Co. 
Richmond, Va. 


Du Pont Rayon Co. 
Waynesboro, Va. 


Duquesne Light Ce. 
Cheswick, Pa. 


Fraser Paper Co. Ltd. 
Madawaska, Maine 


Gulf States Steel Co. 
Alabama City, Ala. 


Milwaukee Electric Railway 
& Light Co. 
St. Francis, Wis. 


Montaup Electric Co. 
Somerset, Mass. 
e 


New York Edison Co. 
New York, N. Y. 


NewYork Steam Corporation 
New York, N. Y. 


Page Steel & Wire Co. 
Monessen, Pa. 


Pennsylvania Salt Mfg Co. 
Wyandotte, Mich. 


Sioux City Gas & Electric Co. 
Sioux City, Iowa 
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Worthington Gas-engine-driven Gas 
Compressors in the Guthrie, La., Sta- 
tion of the Memphis Natural Gas 
Company on the Monroe-Memphis 


Pipe Line. 


Installed by A. M, 


Lockett & Company under con- 
tract from Ford, Bacon & Davis. 
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PUMPS 


COMPRESSORS 
Stationary and: Portable ee 





DIESEL eenis é 
GAS ENGINES _ 
FEEDWATER ‘HEATERS _ 


WATER, OIL and 
GASOLINE METERS | 


~ MULTE-V-DRIVES 
CHROMIUM PLATING 











kit lerature on request 


WORTHINGTON 











. about Worthington 
Gas En gine Compressors 


N this day of booming natural gas projects, it is interesting to 
consider seven pertinent facts regarding Worthington Gas-engine- 


driven Gas Compressors: 


1. Worthington is the oldest builder of gas engines in the United 
States. The first unit of this type of equipment was built for the 
Columbia Natural Gas Company in 1900. 


2. Worthington gas engines now installed total close to 400,000 


horsepower. 


3. During the last four years, Worthington has furnished more than 


100,000 horsepower in gas-engine-driven compressors for the 
natural gas pipe lines. 


4. Over 50% of the gas-engine-driven gas compressors now in service 


are Worthingtons. 


5. The low maintenance cost in Worthington-equipped compressor 


stations is a factor well-known throughout the natural gas industry. 
This is the result of good substantial design and careful workman- 
ship, reflected in the ability to carry full load without effort. 


6. Because of Worthington’s established reputation for leadership 


in this field, prominent pipe line companies have felt justified in 
paying a higher price for Worthington Compressors than for 
competitive equipment. 


7. Worthington, in collaboration with its associates, A. M. Lockett 


& Company, New Orleans, La., is in a position to build and equip 
modern compressor stations, complete in every detail. 


Your inquiries are invited. Ask for Bulletin S-550-B1. 





WORTHINGTON PUMP AND MACHINERY CORPORATION 
Works: Harrison, N. J. Cincinnati, Ohio Buffalo, N.Y. Holyoke, Mass. 
Executive Offices: 2 Park Avenue, New York, N.Y. 
GENERAL OFFICES: HARRISON, N. J. 


District Sales Offices and Representatives: 
DALLAS EL PASO LOS ANGELES PHILADELPHIA ST. PAUL SEATTLE 
BOSTON CINCINNATI DENVER HOUSTON NEW ORLEANS PITTSBURGH SALT LAKECITY TULSA 
BUFFALO CLEVELAND DETROIT KANSASCITY NEW YORK ST. LOUIS SAN FRANCISCO WASHINGTON 


Branch Offices or Representatives in Principal Cities of all Foreign Countries 





ATLANTA CHICAGO 
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King Gas-Tight Baffle Blocks 
Flexibly Join “MONO” Boiler Baffles 








KING REFRACTORIES CO. Inc. 
SPECIAL BAFFLE BLOCKS 










FLOOR L/NE 


= 


HESE special ‘‘MONO” Baffle Blocks provide a tongue and groove 

joint at the juncture of the vertical and horizontal baffles in interdeck 
boilers of the drop leg type. They permit a slight rocking movement be- 
tween the baffles due to expansion and keep this baffle juncture lastingly 
gas tight. The blocks are shaped to allow them to be installed at any 
angle. The highly refractory material is light in weight, but extremely 
durable under all temperatures up to 3100 deg. 



























The illustration shows a typical application. The vertical portion of the 
baffling is the usual ‘‘MONO” Baffle construction whereas the horizontal 
portion is built up with standard flat tile, floated over with “MONO” 
Baffle Cement that seals all joints gas tight. 









Plant owners and engineers are invited to in- 
vestigate the building of stronger, more flexible 
and tighter boiler settings with “FLAME 
BRAND” HIGH TEMPERATURE REFRAC. 
TORIES. Write us today for free instruction 
book. 


TORIES 


BUFFALO, 
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ANY American plants right now are planning to modernize with super power to earn 
new profits. 


The savings will usually return the cost in a few years. Like many others you may prefer 
to modernize out of savings, on a deferred payment basis. A packing company saves $50,000 a 


year for instance. A paper mill $110,000 a year. These savings represent from 25% to 35% on the 
total cost of modernization. 


In piping the terrific steam pressures of Super Power, the chief problem is in the joints. No pipe 
line is stronger than its joints. 


Grinnell has mastered this problem by designing and building an entirely new and different type 
of machine for making lap joints. (See picture above) Employing hydraulic pressure of over 


100,000 pounds, this machine upsets an end of pipe to double the thickness of the pipe. This 
is done without changing the metal structure. 








POW ER—June 24, 1930 











































































TRIPLE 


KKK 


PRODUCTS 





The economy and production results you count on, through modernization, are not a matter 
merely of new boilers and firing methods. Nor of blue-print layouts. Correct interpretation of these 
layouts, backed by practical engineering knowledge, must be added to get the fiza/ results. 


Furthermore, capital investment demands the longest life and the highest efficiency in the piping. Maintenance 
economies and later additions demand all the scientific knowledge and experience which is built into Triple XXX prod- 
ucts. Grinnell lap-joints, welded headers and universal I-beam clamps of forged steel are all Triple XXX quality. 


Among the many great concerns using this Grinnell line in super power work are: 
American Steel and Wire Company. Carnegie Stee] Company. The Youngstown Sheet & Tube Company. American Tobacco Company. 


American Bemberg Corporation. American Glanzstoff Corporation, Cannon Mills Company. Louisiana Power & Light Company. Alabama 


Power Company. United Fruit Company. Standard Oil Co. of N. J. Gulf Refining Company. West Virginia Pulp and Paper Company. 


GRINNELL 22248 PRODUCTS 


Grinnell Company, Executive Offices: Providence, R. I. Branches in all Principal Cities. 
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_. there's a 


GARLOCK 


Service Man 


THE GARLOCK PACKING COMPANY, PALMYRA, N. Y. 
Fibrous Packing .. Metal Packing.. Asbestos and Rubber Products 


A World Wide Organization with Sales Offices and Warehouses in all 
Principal Industrial Centers 
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boilers on the 
line longer 





Shutting down a boiler for lining and wall repairs is 
a two-way expense. It means a boiler not producing 
and money spent for material and labor. 


You can double—even treble—the time between these 
costly occasions if you’ll use Betson’s PLASTICFIRE BRICK 


Lining this way means you have no fire bricks to 
spall, crack, and fall out—no bonds to fall away and 
loosen bricks—no crumbling walls. A Betson lin- 
ing is a one piece lining, quickly and easily applied 
completely, throughout. The plastic mass is 
pounded into place—vitrifies at 900°F. and more. It 
stays put—does not crack or fall out—puts an end 
to lining worries. 


Write for details. 
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BETSON’S 
ONE PIECE PERMANENT 
BAFFLES 


Betson Tapered baffles increase 
the efficiency of water tube 
boilers. 


Ordinary straight baffles are 
ineficient—cannot be gas-tight. 


Betson Baffles are quickly made 
—placed where combustion efh- 
ciency dictates. Formed of 
Plastic Fire Brick they are air- 
tight—cannot crumble or fall 
out. They pay dividends in 
fuel saved and increased 
efficiency. 


Write for details. 





BETSON PLASTIC FIRE BRICK CO., INC, strrsio, x70. s°% 





Betson Plastic Fire Brick Co., Inc. 
822 East Delavan Ave., 
Buffalo, 


PNEEMINGS caver euisicesoeh alate ele Stew oc ee eis era lorecerareerts 
Gentlemen: 
Please send us the booklet ‘‘Fur- 
nace Linings’’ Cc 
Also send us literature on Betson’s OMPANY 2. cere reece revere rererreveevsens 
“Hi-Heat Cement’’—and_ Betson’s 
One Piece Permanent Baffles—as 
formed from Betson Plastic Fire 
Brick, BERR eo cretieiriele 6 Gi ae ee atee aisles NewS 
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Deepwater Station, Deep- 
water, N. J., Allied Engi- 
neers, Inc., New York City, 
Engineers and Constructors 
for United Gas Improvement 
Co. and American Gas & 
Electrie Co. 





DEEPWATER CENTRAL STATION 


BY “SHAWCO” 


This tremendous testimony to modern high pressure engineering 
is a signal achievement. 


The entire piping contract was fabricated, installed and tested 
by the “Shawco” organization, to the entire satisfaction of the 
plant owners and engineers. Over half a million dollars worth 
of Shawco Piping Equipment is installed in this plant. 


We are set up to do a thorough job on piping of all kinds, for 
any utility or industrial conditions and for any pressure and 
service. 


We welcome discussion on any or all of your piping problems. 
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BENJAMIN F. SHaw Co. 


WILMINGTON, DELAWARE 
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Industrials Depend 
on Bailey Furnace Walls 





T’S a pretty serious mattér . . . costly as 

well as annoying. . . when a boiler has 

to be taken off the line for furnace repairs. 

It is also costly to allow for such outage in 
the initial design of the plant. 


That’s one good reason why executives 
and engineers of industrial boiler plants 
specify Bailey Water-Cooled Furnace Walls 
... they want higher boiler capacity, avail- 
ability, efficiency and low maintenance 

















Illustrations show Bailey Furnace Walls 

applied to boilers fired by 
1—PULVERIZED COAL 
2—-CHAIN-GRATE STOKER 
3—UNDERFEED STOKER 


over a wide range of boiler output. 


Another important advantage of Bailey 
Furnace Construction is its flexibility of 
design. It is available for every type of fur- 
nace—with any method of firing—pulver- 
ized-coal—stoker—oil—gas. 


Last year 40 per cent of all orders for 
Bailey Walls were repeat installations .. . 
isn’t that conclusive proof of their satis- 
factory performance? 


Our engineers will gladly discuss your 
furnace problem with you—or may we send 
you descriptive information on Bailey Walls? 


FULLER LEHIGH COMPANY 
W Babcock &Milcox Organization 


FULLERTON. PENNA, 


FULLER LEHIGH 


PULVERIZED-COAL EQUIPMENT ~WATER-COOLED FURNACE WALLS 
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MIDWEST PIPING & SUPPLY COMPANY, INC. 


MAIN OFFICE1450 So. Second St., St. Louis 


Chicago, Los Angeles, Houston, Tulsa, New York, 
208 S. La Salle St. 520 N. Anderson St. 600 Bringhurst St. 733 Mayo Building (Ballwood Division), 30 Church St. 


==PIPING SERVICE 
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Forged steel globe valve No, 206-X. Union bon- 
net, exelloy trimmings. For 3000 pounds cold 
water working pressures. 
+ iis 
fe Forged steel globe valve No. 189-X N. For 1500 lig 
; pounds working pressure with temperature at :g 
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Forged steel horizontal check valve No. 198-X. ie 
i Forged steel gate valve 80-X N. For 900 pounds For steam or hot oil working pressures of 600 f 
i} working pressure at750°F Disc for steam service, pounds ct 750° F. Flanged end, piston type disc, a 
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SEVENTY-FIFTH 


Uniformity — fF 


Fine steel thoroughly worked to give unusual ait Hy 


as inseam 
ENS EON EB 
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| density and freedom from sponginess, valve walls 


uniform in thickness. . . among many superior 





points that experience has given to Crane forged 


steel valves, perhaps first should come uniformity. 


One valve exactly like another in materials and 


engineering, reduction of all elements of chance 


to the minimum ...where are these factors of 








more importance to safety and saving than un- iil 











der exacting, critical high pressure and super- q 
heat conditions? ait 
. : ° . ; : Forged steel union, No, 246-H. Steel 
To uniformity, add also such merits as these: Sa) guhensian: Bal winein 
‘ e ° 4 Ground joint. No gasket required. 
every principal feature of design belongs exclu- eater? 
sively to Crane Co.; discs and seats are of metals 
specially developed by Crane Co. for this service at 
and exhaustively tested for galling; special con- i 
struction gives an absolutely tight fit of disc it 
against seat; all parts are interchangeable. .. . 
Wee es 2 s Series 15 forged steel flange with 
But let our specialists on valve engineering and welding neck, No. 568. For pree 
° . . ° . fe] z 
piping materials, stationed for your convenience sit siaat iaataaaalia 
at strategic points throughout the country, tell 
you all the improvements that have gone into 2 
this superfine line of valves and fittings. Let : 
them give you the ratings and help you select il 
the most economical materials for your needs. 1 
On request, these men are also ready to advise S03) Phyl ed Jape wht edit 
\ | neck, No. 290-E. Series 30 for 300 
about layout. é ; pounds pressure at 750° F, 





PIPING MATERIALS TO CONVEY AND CONTROL 
STEAM, LIQUIDS, OIL, GAS, CHEMICALS 
CRANE CO., GENERAL OFFICES: 836 S. MICHIGAN AVENUE, CHICAGO 


NEW YORK OFFICES: 23 W.44TH STREET 
Branches and Sales Offices in One Hundred and Ninety-four Cities 
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The modern Valve Tritncis 


Hardness as interpreted at the present time is a very indefinite 
subject. In order to discuss this subject intelligently, it is first neces- 
sary to determine what is “hardness.” During the past few years 
we have gone over various papers presented on hardness and hardness 
testing and we believe that the best definition of hardness is as 
follows: ‘By hardness is meant that property of mechanical resist- 
ance that is possessed by the outer layer of solid bodies.” 


The surface hardness imparted to steel by the NITRIDING process 
will scratch glass with ease. Special testing files are worn smooth 
without effect on this extremely hard surface. Wear tests or abrasion 
tests made on these hard steels have shown them to be unapproached 
by any other steel in resistance to wear from the erosive action of 
superheated steam or hot oil vapors. 


The nitrided case extends into the body for a distance of 1/32 in. 
and merges into the tough core of the special steel. Even with work- 
ing temperatures at 1200 deg. F. its hardness is not appreciably im- 
paired. NITRALLOY seating surfaces do not seize or gall. Their 
use means a tight seating valve with practically no attention during 
years in difficult service. 

For full details of NITRALLOY for valve trim, write for descriptive pamphlet today. 


Produced by 


—CHAPMA 


For Extreme Valve | | 
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HARD 


A Few Typical 
Users of Chapman 
Chrome Nickel 

Steel Valves 


Stone & Webster Engi- 
neering Corporation 

Southern California 
Edison Company 

Puget Sound Power & 
Light Company 

Louisiana Steam Products 
Company 

Lever Brothers Company 





















The Chapman Valve 
Manufacturing Company 
Indian Orchard, Massachusetts 


BRANCHES: 
New York Cleveland Chicago Los Angeles 
Detroit Tulsa Philadelphia Syracuse 
nc enneoes Pittsburgh Houston Atlanta 
oston 





D Durability 


June 24,1930—-POWER 


: 
| 
! 
| 
| 


duction and profits. 








of long service. 





N great industries, insurance against loss by 
fire and other hazards is vital. But there are 
still other kinds of insurance which the wise 
industrialist uses to protect continuous pro- 


For pipe lines, insurance takes the form of careful 
selection of pipe fittings. Like the American Enka 
Corporation, many great concerns select Stockham 
Fittings to guard against pipe line trouble. Ac- 
curately squared and tapped to make straight lines; 
perfect threads; extra body thickness for extra 
strength; every Stockham Fitting goes on easily to 
form tight, leakproof joints and to stand the stress 


The $10,000,000 Rayon plant of the American 
Enka Corporation is near Asheville, N. C., and was 
erected by The H. K. Ferguson Co., of Cleveland. 
Lockwood Greene Engineers, Inc., New York, were 
consulting engineers. Stockham Fittings were fur- 
nished by Ford & Kendig, Philadelphia, and Noland 
Co., Inc., Spartanburg, S. C. Huffman Wolfe Co., 
of Philadelphia, were Heating Contractors and E. B. 


Insured dy STOCKH AM 








Wright, of Asheville, N. C., the Plumbing Contractor. 


STOCKHAM PIPE & FITTINGS CO., Birmingham, Ala. 


Stocks in Boston, New York, Chicago, Houston, Los Angeles. 
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CAST IRON ELECTRIC CAST STEEL 


Screwed—Flanged—Drainage—Sprinkler Screwed—Flanged 


MALLEABLE 
Standard—Extra Heavy—Hydraulic—Oil Countrs; 
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Behind the super-power of many modern power plants is 
the super-strength of ‘“‘Standard’’ Seamless Power Piping 
—securely harnessing the powers of thousands of steam 
horses—safely guarding the pent up force of super-heated 
steam and sending it to the tasks of industry. 


**Standard”’ Seamless is nationally distributed and readily 
available in any size, dimension or standard specification. 


SPANG, CHALFANT & CoO., INC. 


General Offices: CLARK BUILDING, PITTSBURGH, PA. 


Seles Offices: CHICAGO, ILL. NEW YORK,N.Y. ST.LOUIS,MO, PITTSBURGH, PA. ‘TULSA,OKLA. LOS ANGELES, CAL, 
Welded Mills: ETNA, PENNA. SHARPSBURG, PENNA. Seamless Mills: AMBRIDGE, PENNA, 





Seamless Steel 
DOWELP PIPING 
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AN ANY OTHER PIPE 
OFFER YOU AS MUCH? 











The Pipe is Toncan 





Fe * Cu * = 


Iron Copper panes 


Na — aes usnt 


ae FNCAN 


F copper & bia 
*o' moive Dewum 





Flaring 
Crushing 





Thirty-two pages of interesting in- 
formation for the benefit of pipe 
users who want up-to-the-minute 


data. Just ask for your copy of 


“Pipe For 
Permanence” 








AN ALLOY IRON 


with ease and satisfaction. 
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As protection 
to you 
we mark it 
BLUE 





Birmingham Boston Buffalo 
Dallas Denver Detroit 
Philadelphia Pittsburgh 











AND CORROSION 


Under the most adverse conditions,—in corrosive soil, in 
wells producing sulphur laden oil, in oxygenated water 
lines, in steam lines, in condensers, in refineries, in coal 
mine service,—Toncan has proved its economy. 


THREADS CLEAN AND FAST 


The uniformity of Toncan Iron throughout its entire wall 
thickness insures positive ease of threading. No more effort 
is required than for threading any soft steel pipe. 


AND WORKS EASILY 


Since the structure of Toncan Iron is uniformly close 
gtained and non-fibrous, this modern pipe can be bent, 
coiled, belled, flared, Vanstoned and otherwise worked 


REG.U.S.PAT.OFF. 


<TONCAN> 


COPPER 
MO-LYB:‘DEN- um 


IRON PIPE 


Chicago 
El Paso 
San Francisco 


The result of more than twenty years of research,—Toncan 
Iron—a true alloy of pure iron, copper and molybdenum. 


-|l PPE THAT RESISTS RUST 


Not to the inclusion of foreign non-metallics does Toncan 
Iron owe its long life, but to a structure in which every tiny 
grain of alloy metal is, in itself, highly resistant to rust. 


ore. 





REPUBLIC STEEL CORPORATION 


YOUNGSTOWN, OHIO 


Cincinnati Cleveland 
Los Angeles New York 
Seattle St. Louis 
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IhiNAN CING 


Jingle Units or 
Complete Plants 


Buyers OF POWER often foresee large savings 
through the installation and operation of their own 
power plants. Producers of Power often foresee similar 
savings through modernization. By using the Commer- 
cial Credit Plan both buyers and producers are effecting 
these savings without the aid of increased capital, bond 
issues or the impairment of operating funds. . 





Commercial Credit Plans are designed to allow pay- 
ment for machinery and equipment of all kinds, from 
earnings. These plans have proved sound in practice. eae nee 
If yours is a replacement or expansion need there is a eee 
Commercial Credit Plan ready to serve you. 


Write, today, for full information. 





COMMERCIAL EQUIPMENT 
CORPORATION 


Commercial Equipment Corporation, af- 
filiation of Commercial Credit Companies, 












provides a further financing service to 
industry. Its method of financing com- 
plete installations as a unit, requiring two 
or more varying types and makes of 
equipment, has been approved and en- 
dorsed by many of the country’s leading 
engineers. 


255 SES “Sz ese es: 








Conmrrncwar Crepius Compranikrs 


COMMERCIAL BANKERS 
CASH CAPITAL and SURPLUS $58,000,000 


COMMERCIAL CREDIT COMPANY .- - Baltimore COMMERCIAL CREDIT COMPANY, Inc., New Orleans 
COMMERCIAL CREDIT CORPORATION - New York COMMERCIAL CREDIT COMPANY - San Francisco 
COMMERCIAL CREDIT TRUST - - - - - Chicago KEMSLEY, MILLBOURN & CO., Ltd. - New York 
COMMERCIAL ACCEPTANCE CO. - - Indianapolis AMERICAN CREDIT CORPORATION - - Omaha 

MIDWEST COMMERCIAL CREDIT COMPANY, Detroit, Des Moines, Milwaukee, Sioux Falls - CONTINENTAL GUARANTY CORP. of CANADA, Ltd., Montreal 


NATIONAL HEADQUARTERS, Baltimore 


COMMERCIAL CREDIT COMPANIES, Baltimore, Maryland 
Give us full information, without obligation, about Commercial Credit Plans. 


Firm Name I eae sae eee a was sap tata asiaacayleotaceqepaTi acy aabesioasadionessaind 











Address ..:.......... SORE cit ek eae ie eee Pee ee ies es pee ae a = Na Ni A or Se LE OE? OS ROR SOE 
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F.H. Daniels... President 
Riley Stoker Corporation 








CAHOKIA—One of the country’s 
outstanding Pulverized Coal Plants. 
For the last installation of this 
plant four 15,000 Ib. per hour Riley 


Atrita Unit Pulverizers wereselected 


WILL YOUR FUEL BURNING EQUIPMENT 
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you ane justly entitled 











LOOKING AHEAD FIVE YEARS 


—_ 


remendous advances have been 
made in unit pulverizer design and operation in 
the past five years. Five years ago a unit pulver- 
izer installation aroused genuine interest. Today 
to install unit pulverizers is merely a matter-of- 
fact incident. 


The trend is definitely in favor of unit pul- 
verizers for the reason that efficiency, economy 
and dependability are today’s ‘“‘business vogue.”’ 


Engineers are generally and rapidly accepting 
this method of firing as the most efficient. Each 
month the swing to unit pulverizers gathers 
momentum. After carefully considering all the 
factors, we feel safe in predicting that within five 
years from now, unit pulverizers will have out- 
distanced all other means of burning bituminous 
coal under boilers of over 500 rated boiler horse- 


ae i ae 





President 
SrTroKER CORPORATION 


WORCESTER, MASS., U. S. A. 


BOSTON NEWYORK PHILADELPHIA PITTSBURGH BUFFALO CLEVELAND DETROIT TACOMA ST LOUIS 
CINCINNATI CHICAGO ST.PAUL KANSASCITY DENVER CHARLOTTE EL PASO SALTLAKECITY NEW ORLEANS 
Riley Engineering and Supply Co., Ltd., Toronto Riley Stoker Co., Ltd., London 
i] tonal Machi: Co., (W. R. Grace Co.,) South America D he E 


American Trading Co., Japan 
y Co., Farrer Phere 
Fama— France, Italy, Holland, Belgium, Switzerland, Jugo-Slavia 


. Germany 
Andersen-Meyer @ Co., China 













= TRACE MARK 
Engineers have learned << to ‘*Rely on Riley”’ 


REGISTERED 
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BE OBSOLETE WITHIN THE NEXT 5S YEARS? 
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No Scale Can Clog This Valve 


Neither scale nor grit can impair the lasting tightness of the 


LEE MULTI-STIAGE 
VALVE 


PATENTED 





The grooves in the cone act as 
expansion chambers to _ reduce 
the pressure in steps as the cone 
approaches the seat, and there- 
by make _ scoring impossible. 
They also serve to water seal 
the valve by condensation of 
the steam and retention of the 
water entrapped within them in 
the closed position. 





The Stainless 
Steel Cone 


Note the deep corrugations 
machined to a scientifically 
determined contour, alternat- 
ing with bead edged contact 
lands. The beads cut and 
crush the hardest scale as 
they meet the converging 
valve seat. The crushed 
scale serves as a lapping 
material for the lands when 
they burnish their seatings 
bright and tight with every 
opening and closing. 


HE Lee Multi-Stage Valve insures maximum tightness 
in any service with practically no maintenance expense. 


Lee Multi-Stage Valves are fur- ° 
mished. angie and straghtway in Both the stem and the loosely fitted cone are made of stain- 
sizes from % to 3 in. inclusive. . ‘. ° 
ee Gare cel Galles acre cae. less steel. The end thrust of the stem inside the cone is 
teed Ib. > 

ee ene taken by a bronze shoe and the cone seats against a renew- 
Special designs for higher working 

pressures can be furnished. able bronze seat. The use of these two hard metals for the 


bearing contacts prevents binding and insures long life. 


The Lee Multi-Stage Valve is adapted to steam boiler blow- 
off, water, air, oil, and other services that call for heavy 
duty throttling and tightness. 


Write for Bulletin 100, containing full details and specifications. 


Multi-Valve Corporation 


New London, Connecticut 
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The turn 

of a valve 
cracks off 
the toughest scale 
from G-R 
Evaporator Tubes 











Philadelphia Chicago St. Louis San Francisco 
Boston Cleveland New Orleans Los Angeles 
Buffalo Massillon Houston Seattle 

4 Rochester Detroit Dallas Portland 

4 Pittsburgh Milwaukee Charlotte Denver 
Cincinnati Minneapolis Atlanta Tulsa 
Indianapolis Kansas City Memphis 
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ESIDES keeping raw water impurities out 

of the boiler, G-R Evaporators have an ad- 
ditional distinctive advantage—the scale which 
forms on the G-R heating surfaces is shed 
thermally and without the necessity of hand- 
scaling. 


This scale-shedding feature is provided by the 
special patented construction of the tubes or 
coils in G-R Evaporators. Changes in tempera- 
ture cause varying distortion of the heating sur- 
face which cracks up and breaks off scale ac- 
cumulation. Even the most tenacious scale is 
readily removed by blowing down the evaporator, 
filling with cold water and then opening the 
steam supply so as to heat the tubes or coils 
suddenly, with corresponding quick distortion. 


The benefits of distilled boiler feed make-up and 
the many special advantages of G-R Evaporators 
are fully described in a new bulletin which will 
be sent on request. 


The Griscom-Russell Co., 285 Madison Ave., New York 
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These Catalogues 
Will Help You 
Our line includes 
proper ranges in Worm, 
Planetary and Herring- 
bone Speed Reducers. 








Do 


$ 


b.. & 


N’T HESIT* TE 


on Drive Problems 


ON’T hesitate where power 

must be transmitted under un- 
favorable conditions. Dirt, moisture 
or corrosive chemicals... insep- 
arable from many manufacturing 
processes... cannot affect G&F 
Speed Reducers. 


They are completely enclosed, self- 
lubricating units, fully protected 
against external operating con- 
ditions. All gears run in an oil bath 
within the dirt-proof, moisture-proof 


like THIS 






ta 
G&F) 
eZ 






G & F Products 


Drop, Flat Hammer and 
Upset Forgings, Cut Gears 
Speed Reducers 
Rolling Mill Machinery 
Special Machinery 
Bridge Operating Mechanisms 


case. Their operation is positive, 
reliable and economical under the 
most severe conditions. 


Our complete line of Worm, Plan- 
etary and Herringbone Speed Reduc- 
ers includes a size and type for 
every need. We will gladly assist 
you in selecting the proper unit for 
your particular job. 

Don’t hesitate on drive problems— 


send them to us for our recommen- 
dations. 


GEARS AND FORGINGS, INC. 


GENERAL OFFICES: 3144 WOODHILL ROAD, CLEVELAND, OHIO, U. S. A. 
District Offices: Chicago - Pittsburgh - Detroit - Buffalo - New York - Milwaukee 
Indianapolis. Factories: Cleveland - Pittsburgh - Chicago - Ford City, Pa. 


GEARS & FORGINGS INC. 
SPEED REDUCERS 
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oT THE plant of a large Texas cotton oil mill 

the vacuum system is built up with 18-in. 
welded pipe having welded steel flanges at the 
elbows. The flange faces were very rough and 
would not make joints that were tight at the 
gaskets. 


About 25 lb. of SMooTH-ON No. | were used to 
build up these faces to a smooth, correctly aligned 
surface, and the joints were then made with thin 
asbestos gaskets. The high vacuum that has been 
shown by the gauges ever since the system went 
into operation is proof 
that there is not a single 
leak anywhere. 


Mail the coupon for your 
copy and get SMoOTH-ON 
No. 1 in 1 or 5-lb. can or 
25 or 100-lb. keg from 
your supply house or, if 
necessary from us. 
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SMOOTH-ON NO. 1 





As a result of this satisfactory performance, the 
Engineer uses SMOOTH-ON No. | for similar pipe 
line work throughout this plant and says that he 
seldom has trouble from leakage. 


Pitted, corroded or otherwise imperfect flange 
faces, when thoroughly cleaned and trued up with 
SMooTH-ON No. | become as good as new for 
holding the gaskets and avoiding leakage. 


You cannot appreciate what a service SMOOTH-ON 
No. | renders at bad joints or cracks until you 
have made the test or at least until you have read 


the SMooTtH-ON Handbook. 





SMOOTH-ON MFG, CO. 


Dept. 30, 570 Communipaw Ave., Jersey City, N. J. 


Please send copy of the SMOOTH-ON HANDBOOK, 21st Edition. 
ES en a ee, Oe ee ere eer eek eee ee ee ac ee eee 
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Stone & Webster Engineering Corporation has served 
The Edison Electric Illuminating Company of Boston over 
a period of 18 years. 


Work for this pioneer in the electrical industry includes 
the design, construction and extension of Edgar Station, 
transmission line, switching house and substation work, and 
construction and alteration of service buildings. 








LEADERS or AMERI 












CA 














Interior Edgar Station 
The Edison Electric Illuminating Company 
of Boston 


I. E. Moultrop, Chief Engineer 


STONE & WEBSTER 
ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INCORPORATED 
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For THE PREVENTION OF CorROSION 


in hot water service and heating systems, including piping, 
boilers, economizers, etc., and consequent red water troubles, the 


COCHRANE DEAERATOR 


will remove the dissolved oxygen which causes corrosion. Ordi- 
nary steel or iron pipe can then be used. 


One form of Cochrane Deaerator, which is shown herewith, has 
been especially designed for installation in crowded engine and 
boiler rooms and low basements. There are no openings on the 
top, the bottom, the back and one side, and it can therefore be 
placed in a corner and up against the ceiling, providing maximum 
head on the suction of the circulating pump. All internal parts 
are easily accessible. 


The admission of live or exhaust steam can be controlled auto- 
matically to deliver water at the desired temperature. 


Our new Bulletin L-684 describes fully the equipment and piping 
layouts for buildings of various types. 











COCHRANE CORPORATION 





17th and Clearfield Streets, Philadelphia, Pa. 
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Smoke 


Imagine yourself in a country peopled 
entirely by lunatics (yourself respectfully 
excepted). Idly you stroll along a country 


‘road, enjoying strange sights and sounds, 


until finally you come to a swimming hole 
where four men in bathing suits are disport- 
ing themselves in strange fashion. All four 
are actively stirring up the mud on the 
bottom with their feet. 


Overcome with curiosity, you draw closer. 
Finally you engage in conversation one 
lunatic apparently more intelligent than his 
companions. “Why don’t you gentlemen 
swim and enjoy yourselves,” you ask. He 
turns on you a pair of reproachful blue eyes, 
clears his throat and replys: “Can’t you see 
that the water is too muddy for swimming?” 
“But why don’t you stop riling up the mud 
so the water will clear itself,” you counter. 


He turns indulgently. “Evidently, my 
dear man, you have not given this matter the 
philosophical attention it deserves. There 
are, you observe, four of us here, all intelli- 
gent men, although my analytical ability has 
made me the leader of the group. All of my 
actions are determined on a strictly rational 
basis.” 


“Now, to answer your question, I have 
already considered the remedy you propose 
and find it impracticable. My calculations 
show plainly that it would not pay me to 


forgo stirring up the mud. The water would 
still be muddied by my three companions and 
I should gain little or nothing for my trouble.” 


“Each of my companions has reasoned the 
matter out in similar fashion. We have, 
logically, decided to keep on as in the past 
since there is no practicable solution of the 
mud problem.” 


Thus the lunatics might reason. 


Now turn toa real community. Substitute 
air for water, the atmosphere for the swim- 
ming hole and smoke for the mud. To , 
complete the picture, replace the lunatics by 
the coal consuming citizens of a typical 
smoky town. 


Clearly it’s the same old problem. All 
will admit that clean air in a smokeless 
community will save the group more than its 
total cost. Yet a single individual may not 
think it worth while to eliminate smoke if he 
cannot induce all other potential smoke 
producers to fall in line. As a result, little 
is accomplished. 


The answer for sane men is to be found in 
organized co-operative effort. Unless smoke 
prevention is organized on a community 
basis, with intelligent rules and a man at 
the head with power to enforce them, 
progress will be slow. It is a community 
job in which the engineers must play a 
leading part. 


Esueto. 


Engineer 
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Yor boilers equipped with 


Penberthy A : 

y Automatic Injecto 

th rs are absolu 

e danger of temporary failures in water a og from 


The Penb 
e : e 
li rn! Automatic Injector is always ready fo 
cally no mai . It requires no attention and there is . 
teed aintenance cost—in short, it is th veo 
er feed insurance you can use — 


There is a Penb 
erthy Injector of 
to sui mann of the t 
a ho = individual conditions. malt ee ma 
stock Penberthy Products for the rata. 


PENBERTHY INJECTOR COMPANY 
IN 1886 DETROIT WINDSOR ON 
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Lin, POWER PLANT SERVICE 
WIRE ROPE QUALITY 


isVETAL.... 


The use of Wire Rope for power plant purposes, is 
one of the important details on which perfect, unin- 
terrupted service depends. 





Therefore—your rope requisitions should call for a i KTR 
brand that has established, proved records under oe 
similar conditions. 


American Wire Rope has back of it a half century 
of satisfactory and economical usage. Years and years 
of hard service, under every possible condition, have 
clearly demonstrated its superior quality and greater 
economy. 

You can solve your wire rope problems by consult- 
ing with our nearest office. Our engineers will select 
the right rope for your needs. 


AMERICAR 


TRENTON-BLEICHERT SYSTEM 


AERIAL TRAMWAYS 


Our Reversible Refuse Disposal Tramways are one 
man operated and are equipped with patented 
al at Tripping Carriages which dump the ref- 
use automatically at any point without the e use of 
tripping attachments on the cable. 





« » 


For waste disposal systems of 
long length American Aerial 
Tramways of the Trenton- 
Bleichert System are used. 























208 S. La Salle Street, Chicago 30 Church Street, New York 


Other Sales Offices: Atlanta Baltimore Birmingham Boston Buffalo Cincinnati Cleveland Dallas 
Denver Detroit Kansas City Memphis Milwaukee Minneapolis-St. Paul Oklahoma City Philadelphia 
Pittsburgh Salt Lake City St. Louis Wilkes-Barre Worcester 


U. S. Steel Products Co.: San Francisco Los Angeles Portland Seattle Honolulu 
Export Distributors: United States Steel Products Co., 30 Church St., New York City 
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The TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD, CONN. 
Steam Turbines - Gears - Shaft Couplings 
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MODERN TURBINES FOR A MODERN 
RAILWAY POWER PLANT 

















The Boston and Albany Railroad recently 
placed in operation at West Springfield, 
Massachusetts, a new and thoroughly 
modern boiler house. It replaces two old 
plants and supplies steam to the entire 


engine terminal. 


All the essential auxiliaries at the new 
plant are operated by dependable Terry 
wheel turbines. These include two 45 HP 
boiler feed pump drives (illustrated above), 
two 87 HP geared fan turbines, and a 10 


HP heater service pump unit. 
T-1063 








— Your ELECTRIC POWER 
BILLS 


PENNSYLVANIA dual control equipped, multiple belt driven air compressors, of type 
illustrated, effect a substantial economy in both power bills and floor space. Overhead 
method of motor mounting requires one-third less floor room than ordinarily occupied, 
while power saving by dual control in some cases exceeds 35%. 

Dual control is ideally accommodated to plant conditions where full air capacity is not 
continuously required . . . under such conditions, the compressor automatically starts 
and stops to meet the actual air demands, but instantly, and while running, the control 
device may be switched to continuous operation. 

Request our representative in your district to give you full information. 


PENNSYLVANIA PUMP & COMPRESSOR CO. 


Main Office and Works: EASTON, PA. 
SALES OFFICES 
Atlanta Chicago Detroit Milwaukee Philadelphia 
Albany Cincinnati Greensboro Minneapolis Pittsburgh 
Birmingham Cleveland Greenville New Haven Rochester 
Boston Columbus Houston New Orleans St. Louis 
Buffalo Dallas Indianapolis New York Tulsa 
Los Angeles 
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| pee intedaage for a large glass company, the decrepit condition of their old engines 
made them decide to shut them down and purchase current at the rate of 1.35 cents 
a kilowatt-hour. 


We say, FORTUNATELY, because we enabled them to make 150% on their cash in- 
vestment. We made a survey of their plant and agreed to furnish them a Universal 
Unaflow Engine with generator which cost $31,620 cars destination, and take $30,000 
of the cost in savings made possible by the new engine, as compared with the cost of pur- 
chased current. We do not believe their total expense for erection and connection items 
including foundations, was over $10,000.00. 


The equipment is paying for itself at the rate of $1250 a month or $15,000 a year. This 
is another of the many cases which have proved that Universal Unaflow Engines install- 
ed-under the Skinner Guaranteed Saving Contract bring greater returns to the users than 
the same amount of cash invested in their own business. In fact, the purchaser is so well 
pleased with the operation of this unit that he has contracted for a duplicate unit under 
the Skinner Guaranteed Saving Contract, for another glass plant. 


“The Most Economical Steam Engine Built’’ 
THE “UNIVERSAL UNAFLOW” 


onrysy SKINNER ENGINE CO., ERIE, PA. 


Branch Offices in all Principal Cities 





WRITE FOR YOUR COPY 
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| 
Both interrupt power 
| 
| 
| 





| No human agency can prevent 
: 


DROUGHT STORMS 








And power is imperatively needed to 
afford light and water, essentials of 
modern civilization. 


Sterling 
High Duty 
Internal 
Combustion 
Engines 














St. John River Power Co., at Grand Falls, N. B., employs a Viking 
11-6 cyl.,425 HP., 1200 R.P.M.., engine to drive aG.E. generator for 


12 to 565 BHP standby service. H.G. Acres & Co., Ltd., Niagara Falls, Ont., 
FE. consulting engineers. 


Gas or Gasoline 1 





Engines for any emergency. | 
| 


STERLING ENGINE COMPANY, ae 1, Buffalo, N. Y.,U.S.A. 
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Steam Turbines, for all speed and steam conditions; 
capacities up to is 5.000 b p. Catalog Dal. Doutte ons PuMPs 
ears 
on ri togel Pampe. oy capacities. Catalog B41. OORE hoo iT TURBINE CORPORAT ION 


i 5 Blowers and Compressors. Catalo “gest aT tveny TURN” 





42. Worm Reduction Gears. Catalog R41. SSssssesessssesssssssssessssssseecesssessesee=22=: 
Flexible Couplings. Catalog K41. Water Wheels. Peete pet ttt tt eet tet t ttt tt ttt tee ee 
Catalog T41. 








The 
RUST ENGINEERING CO. 


PITTSBURGH, PA. 
CHIMNEYS—Brick and Concrete 


Boiler Settings—Power Plants 
New York 


Falls Engine Stop 


Write for Bulletins. 








Natural Gas and Blast Furnace Gas Burners 
GAS COMBUSTION CO., Pittsburgh, Pa. 


Birmingham Washington 




















AN EXCEPTIONALLY EFriCiENT THREE DRUM BOILER 
Because It Is Equipped With 
THE CONNELLY THERMO-WATER STABILIZER 


(Patents Pending) 


Ne new Connelly design feature gives 100% 
water-heating surface, insures an exceptionally 
high efficiency, prevents burning and warping of 
tubes and makes for many other operating effi- 
ciencies. Built in units up to 15,000 square feet of 
heating surface and for pressures up to 600 Ibs. 


THE D. CONNELLY BOILER COMPANY 
1170 lvanhoe Road Cleveland, Ohio 
BOILER SPECIALISTS FOR 55 YEARS 
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Dz LaVenexe Dieses 


WITH 


22" UNCOOLED PISTONS 



















































































Having started, in 1917, the worldwide trend toward Solid 
Injection Diesels, De La Vergne at the same time produced, in 
its efforts toward simplicity of design, an engine which has led 
to world renown—and the only successful Diesel with a 22 in. 
uncooled piston. The important reasons are absence of direct 
impingement of flame jets upon piston and the shielding action 
of the water cooled combustion chamber as can be seen in the 
accompanying view. 


Economy, reliability and simplicity go hand in hand with 
successful operation. 


You owe it to yourself to investigate De La Vergne. 


I. P. Morris & DE LA VERGNE, INC. 


RICHMOND & NORRIS STREETS, PHILADELPHIA, PA., U. S. A. 
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WICKES S&S BOILERS 


The factors of reliability, 
efficiency, and economy are 
equally desirable to all users 
of steam boilers. Competi- 
tion today demands low 
unit production costs. In 
order to obtain this, all 
mechanical equipment must 
be highly efficient — com- 
bined with a low cost of 
maintenance and operation. 








Wickes Boilers meet these 
requirements and is_ the 
reason for their wide selec- 
tion to serve all branches of 
industry. 
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THE BABCOCK & WILCOX COMPANY 


85 Liserty STREET, NEw YorK 
Manufacturers of 


Water-Tube Boilers, Steam Superheaters, Air Preheaters, Economizers, 
Chain Grate Stokers, Oil Burners and Refractories. 








ESTABLISHED 1868 Pressure Vessels and Special Process Equipment. 
BRANCH OFFICES 
ATLANTA, Candler Building Detroit, Ford Building PORTLAND, ORE., Failing Building 
Boston, 80 Federal Street Houston, TEXAS, Electric Building SALT LAKE City, Kearns Building 
CHICAGO, 20 North Wacker Drive Los ANGELES, Central Building San Francisco, Sheldon Building 
CINCINNATI, Traction Building New ORLEANS, 344 Camp Street SEATTLE, Smith Tower 
CLEVELAND, Guardian Building PHILADELPHIA, Packard Building HoNoLuLu, T. H., Castle & Cooke 
= DALLAS, TEXAS, Magnolia Building PHOENIX, ARIZ., Luhr’s Tower Building ; 
>] DENVER, 444 Seventeenth Street PITTSBURGH, Koppers Building HAVANA, CUBA, Calle de Aguiar 104 
2 San JUAN, PorTo RIco, Recinto Sur 45 
Eciniecenceenmmineitianieiaeiiiniians AUGUAUNOUUGAAUSUOUEOOUECUUOOUUOOOEOUEENIUENE HOUUUAUAAUNOOUEOOUOUEOAECOONEUOOOCOOOAUCOUULCOUEEENAUEE 








Descriptive literature gladly sent 
on request. 
THE WICKES BoILerR Co. 
Saginaw, Mich. 
A model laundry with a modern power plant. Unretouched photo- SALES OFFICES: 
graph, 2—400 hp. Wickes Cross Drum Boilers. American Laundry Co. New York, 501 Fifth Ave. Detroit, 2357 Union 
— Bros.), Grand Rapids, Michigan. W. W. Bradfield, Consulting —  """ ome nt cxe 
ngineer. 
MT 
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Water Tube Boilers for Every Service AN 


OILERS of high quality for central stations and 
|| Harenet plants of all sizes, and for utilization U N ION BOl LE RS 
of waste heat from kilns and furnaces. Steel con- 
struction only. Straight tube and bent tube types. FOR ALL CLASSES OF SERVICE 
Noted for long life and economy of operation. LONGITUDINAL DRUM-CROSS DRUM 


Engineering service available—wire or write. VERTICAL BENT TUBE TYPES. 
EDGE MOOR IRON COMPANY Edge Moor, Delaware EFFICIENT AND DEPENDABLE 


EpceEMagor 
WaterTube BORLE 


STRAIGHT AND BENT TUBE TYPES—WATER WALLS<—AIR PREHEATERS 





REPRESENTATIVES IN 
PRINCIPAL CITIES 


UNION IRON WORKS 
ERIE—PA. 
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The New Goodyear Dock under construction 
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One of 12 Sullivan 
Hoists which ecrect- 
ed the Sheathing. 


Link in World Zeppelin Service 
finished on schedule 


Sullivan Hoists erect 
largest airship dock 


Three miles southeast of Akron, 
Ohio, air power helped erect the 
largest airship dock in the world. 


The floor is large enough for ten 
football fields. Yet it is dwarfed by 
the roof, which could shelter several 
Graf Zeppelins. 


It was in hoisting material for con- 
structing the roof, that air power 
and Sullivan air hoists lent speed. 


Twelve air hoists were put on the 
job. They weighed only 345 Ibs. 


each, but lifted a ton on single line 





For information on Sullivan Air Compressors 
for industry, send for Booklets 83-J, 83-I, 
83-H. 


at 110 feet a minute. Some of the 
hoists used had oversize drum flanges, 
to take care of the high lifts. 


As the work progressed, the power- 
ful little machines were moved easily 
to new positions. 


‘Twenty air and electric hoists are in 
the Sullivan line. One, two, and 
three-drum hoists, from 3 to 75 H.P. 
are available, for loading and unload- 
ing material, for spotting cars, for 
pulling scrapers, and for many other 
tasks in and around the plant. Cata- 
logs 75-F,, 76-G, 76-J, describe them. 


Catalog 83-J describes Sullivan Balanced 
Angle Compressors which have been 
adopted by leaders in every industry. 


SULLIVAN AIR POWER EQUIPMENT 
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Sullivan Machinery Company 
800 Wrigley Bldg., Chicago 
30 Church St, New York 
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THE GAUGE GLASS 





That Protects Your Eyes 


From Splintered Glass! 








SON DERGLASS 

stays clear under 

all conditions. Its per- 

manent clearness makes 
for greater safety. 


Its special construction 
(complete fusion of two 
semi - metallic substances 
showing different degrees 
of expansion) gives greater 
resistance to the effects of 
sudden temperature changes 
and greatly reduces the pos- 
sibilities of failure. 
For greater economy and 
safety, specify Sonderglass 
Gauge Glass. 
Any of the agents listed here can 
supply you—or write direct. 










——= 


. me 
Reflecting Type 
SONDERGLASS 
—a red stripe on a white background, magnified 
by the water, which gives a no-guess indication 


at a distance or in the shadows. Otherwise, the 
same as the regular style. 


A. W. Chesterton Co. 
64 India Street, Boston, Mass. 








AGENTS: 
Albany, N. Y.—Sager-Spuck Supply Co. Montreal, P. Q.—Lytle Engineering Co., 
Alexandria, La.—Brown-Roberts Co. Ltd., 842 St. James St. 
Atlanta, Ga.—The Dixie Packing Co. New Orleans, La.—Dixie Mill Supply Co. 
Augusta, Ga.—Lombard Iron Works & New York, N. Y.—John Simmons Co., 


Supply Co. 102 Centre St. 


Baltimore, Md.—Frank R. Small Sons. 

Baltimore, Md.—Robert McMeiken & Sons. 

Birmingham, Ala.—Young & Vann Supply 
Co. 

Buffalo, N. Y.—Peerless Mill Supply Co. 

Charlotte, N. C.—Charlotte Supply Co. 

Chattanooga, Tenn.—Rogers & Bailey Co. 

Chicago, Ill.—Geo. B. Carpenter Co., 440 
N. Wells St. 

Cincinnati, Ohio—Doermann-Rochrer Co. 

Cleveland, Ohio—Ingraham Waste & Sup- 
ply Co. 

Denver, Col.—Mine & Smelter Supply Co. 

Detroit, Mich.—A. Harvey Sons Mfg. Co. 

Everett, Wash.—The Lloyd Co. 

Houston, Tex.—F. W. Heitman Co. 

Kansas City, Mo.—Burdick & Pensinger 
Co. 








Little Rock, Ark.—Centrel Supply Co. 

Los Angeles, Cal.—Warren & Bailey Co., 
214 E. Third St. 

Minneapolis, Minn.—Albert C, Price Co. 


52 


Norfolk, Va.—Henry Walke Co. 
Orlando, Fla.—Harry P. Leu, Ine. 
Passaic, N. J.—N. J. Engineering & Sup- 


ply Co. 

Philadelphia, Pa.—The, Paul B. Huyette 
Co., 5 S. 18th St. 

Pittsburgh, Pa.—Somers, Fitler & Todd 
Co., 313 Water St. 

Portland, Ore.—The General Rubber & 
Supply Co. 

Providence, R. I.—Barker, Chadsey Co. 

Rochester, N. Y.—Barr & Creelman Co. 

San Francisco, Cal.—Pacific Coast Rubber 
& Supply Co. 

a La.—The Colossus Industries, 
ne. 

Tacoma, Wash.—Hunt & Mottet Co. 

Tampa, Fla.—Cameron & Barkley Co. 

Trenton, N. J.—Manufactuvers Selling Cc. 

Utica, N. Y.—Chas. Millar & Sons. 

Washington, D. C.—Thos. Somerville Co. 








g|gvrurrczaeaercceneengeecuceceeesesegnecnscaeenennicennarit 
= 





pitt 





an HUUCUENUOCURUNSUEANUAEAEOANOELOELONOCTONUOEONEOCUAUOLOSOOEOSCOEOOSUENOOOEOELL 











Paint the Power Plant 
Outside and Inside 


With 


BITUMASTI 


SOLUTION 





For stacks, breechings, boiler fronts, pipes, air ducts, 
fans, cooling towers, etc. Heat resisting, high gloss, 
quick drying. 


WAILES DOVE-HERMISTON CORPORATION 
17 Battery Place, New York 


Philadelphia Cleveland Chicago Tulsa Houston San Francisco 
Agents in Principal Cities 
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Al! Steel Sectional Water Tube Boilers 
A design and construction that has proved its high efficiency under all steaming 
conditions. Also builders of horizontal and vertical Unafiow Engines and all 
types of Centrifugal Pumps. Write for Catalog. 


Kingsford Foundry & Machine Works, Oswego, N. Y. 
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“WATER TUBE BOILERS 


SECTIONAL 
ALL STEEL 


Springfield Boiler Co, 
Springfield, III. 
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THIS SIMPLE INSTALLATION OF E-M CAPACITORS 


y 
SAVED 
$610.28 


INA 
SINGLE 


| MONTH 








Cell-type E-M Capacitor for 
indoor installation. Can be 
placed anywhere within the & 
plant at small cost for _— 


installation. Three of the six E-M Capacitors referred to below. Two are 120 
ky.-a and the other is 60 kv.-a. Note the small space required. 





OW power factor can result in many troubles. It can result in over- 
loaded feeders and transformers ... reduced voltage with decreased 
production . . . unnecessarily high power costs. 





In the plant of this milling company,* power factor for the average load 
was between .65 and .66. The power company, of course, charged a 
higher rate because of this condition. 





E-M engineers co-operating with power company engineers worked out 
an installation of six E-M Capacitors. This total of 720 kv.-a brought power 
factor back to unity. During November, 1929, an average month, an actual 
cash saving of $610.28 was the result. 








E-M Capacitors are simple and inexpensive to install and maintain. They 
can be placed anywhere—indoors or out. For complete information, write 
for a copy of our booklet “Reducing the Cost of Electric Power.” 


Electric Machinery Mfg. Company 


Specialists in Apparatus for Power Factor Improvement 


J 1345 Tyler Avenue, N. E. Minneapolis, Minn. 


Sales Offices in Principal Cities 










































*Name on request. 
Power Factor 


=, CAPACITORS 


STATIC CONDENSERS FOR POWER FACTOR CORRECTION 
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When you need bent tubes, tell 
us the make and type of boiler 
in service—and we will make 
prompt shipment. For we have 
on hand complete bending data 
for practically all makes of bent 
tube boilers. 

We carry in stock all sizes, all 


types of tubes—product of na- 
tionally known manufacturers. 


Write Us Today! 








BOILER TUBE COMPANY 
OF AMERICA 


World's Fastest Boiler Tube Service” 








Main Office and Works tein 
124 Preble Avenue, PITTSBURGH, PA 




















BOILER 
TUBES 


O. H. Steel Boiler Tubes 
Armco Ingot Iron Boiler Tubes 


Cop-R-Loy Boiler Tubes 


T yler offers quick shipment from con- 
veniently located warehouse stocks. 


WAREHOUSES: 


Boiler Tube Co. of America, Pittsburgh, Pa., Brooklyn, N. Y. 

Avery & Saul Co., Boston, Mass. 

Beals, McCarthy & Rogers, Inec., Buffalo, N. Y. 

John McKenzie & Co., Baltimore, Md. 

Tidewater Supply Co., Norfolk, Va., Columbia, S. C. 

Jos. T. Ryerson & Son, Inc., Cincinnati, Ohio 

Lukens Steel Co., New Orleans, La. 

Young & Vann Supply Co., Birmingham, Ala. 

McGowin-Lyons Hardware & Supply Co., Mobile, Ala. 

A. M. Castle & Co., Chicago-Seattle-San Francisco-Los Angeles. 

Harrisburg Pipe & Pipe Bending Co. of Texas, Inc., Houston, Texas. 
SPECIAL REPRESENTATIVES: 

7 M. MacCleary, New York, N. Y. 

H. S. Batemen & Co.. Philadelphia, Pa. 

AS tg Linn Co., Boston, Mass. 

Peter A. Bauer, Buffalo, N. Y. 

J. R. Edwards, Erie, Pa. 

J. F. Corlett & Co., Cleveland, Ohio 

Harrisburg Supply Co., Tulsa, Okla. 


The Tyler Tube & Pipe Co. 
Washington, Pa. 











Four Cleanings a Year May Be Cheaper Than One 


The average cleaning time per boiler is reduced by more frequent cleaning 
and more uniform efficiency of the boiler is maintained. 





Roto 4” Heavy Duty Air-Driven Tube Cleaner 
Roto Cleaners can also be furnished for various sizes and types of tubes. 


THE ROTO COMPANY, Sussex Ave. and Newark St, NEWARK, N. J. 
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For 
Water Tube 
Boilers 
For fire tube boilers we 
make the “Torpedo.” 
Write for FREE TRIAL 
offer and bulletins. 


General Specialty Co., 67 Carroll St., Buffalo, N. Y. 
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Lagonda Tube Cleaners 


Tube Cutters, Reseating Machines 
The LAGONDA MANUFACTURING CO., SPRINGFIELD, O. 











te CLEANERS 


for al] sizes and 
types of tubes 





= LIBERTY m: cO.. JEANNETTE, PA. 
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Webster Blag., DuBois, Penna. 
Soot Cleaners For All Types of Water Tube and Return Tubular Boilers, 





Super-Heaters and Economizers. 
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STRATTON 
Vertical 
Jet 


v 


FURNACE 


TIME honored standards 
of overall economy in 
steam generation have 
been advanced by the 
demonstrated perform- 
ance of Stratton Furnaces, 
burning crushed coal in 
suspension, without fly- 
ash, and without the cost 
. of pulverizing. 


qj The Stratton Vertical 
Jet Furnace occupies a 
place in steam generation 
midway between stoKers 
and pulverized coal, com- 


bining the best features 
et of both. 


———~ “SCONCE I 
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Write for illustrated catalog 


CLONED 














=. STRATTON ENGINEERING CorRPORATION 


ER 116 East 18th Street, New York City 
: Canadian Representative: 
Ross Engineering of Canada, Limited, Montreal 
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steam economy 






Ol. OUT ait 


Oil Heaters 
Cleanable 
No Coils or Tubes 


3 Year 
Guarantee 


Steel Shells 
Last a Lifetime 


SPIRAL OIL FILM 


COEN COMPANY, Inc. 


112 Market St., San Francisco 


Story Bldg., Los Angeles 


50 Church St., New York OIL IN —* = SCONDENSATE 











i ‘eel YOUR BOILERS 
3 with 


For over TWENTY - FIVE YEARS 
“MAGIC” has been used to maintain gf 


scale free boilers in hundreds of plants. § 


It not only prevents scale formation but 9agJ - 
stops minor leaks, pitting and corrosion. * 
Send for “MAGIC” booklet and names of 

users for twenty years or more. 














GARRATT-CALLAHAN CO. 























New York San Francisco Chicago 
TH 
| | protects 
boiler drums and tubes. 


PEXIOR 





prevents 


corrosion of hot water 
and steam surfaces. 


Anti- 
produces 
Corrosive : ; 
. higher efficiency—greater 
Coating ovetating economies. 








WRITE FOR BULLETIN 


THE DAMPNEY COMPANY of AMERICA 
] | Hyde Park, Boston, Mass. 

















The PAUL B. HUYETTE CO., Inc. 


7 South 18th St., Philadelphia, Pa. 
New York Office: 149 Broadway 






A 5/16 in. steam jet actuates a blast of heated air that blows the 
soot out dry. 
balanced and has no back pressure against the operator. Write 
for literature. 


PB. Tornado Boiler Tube 
Cleaner 


No moving parts. Cleans any length tube, is self- 














HENSZEY 


CONTINUOUS AUTOMATIC - 
BLOW-DOWN iteised ‘Pat. "No 1343727, ( 

Patent No. 1740300. E 
Other Patents Pending. 


Maintain 
Clean Steam 
Clean 
Boilers by 
Automatic 
Control of 
Concentra- 
tion 
HENSZEY 


DE-CONCEN- 
TRATOR CO. 


Watertown, Wis. 
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Elgin Softener 
Corporation 
ELGIN, ILLINOIS 
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BASEX 


WATER SOFTENING ZEOLITE 


for replacement in all makes of Zeolite Water Softeners 
by 


THE INVERSAND CO., Clayton, New Jersey 








Water Purification 


Softeners and Filters 
for every industrial and domestic use 


Wm. B. Scaife & Sons Co., Oakmont, Pa. 


PITTSBURGH NEW YORE CHICAGO 
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PRODUCTS 


whan pg ows ogee yf ICE 
KING MACHINER Y— 
‘oh & HORIZONTAL 
- RETURN TUBULAR BOILERS 
1b) 540) FORGED STEEL VALVES 


& FITTINGS—OIL REFINERY 
EQUIPMEN T—Ask for Bulletins 


HENRY VOGT MACHINE CO., Manufacturers, Louisville, Ky. 














POW ER—June 24, 1930 

















0 








bois 
ay: 
3 
a 
& 
a 
& 
‘ 





Fame 


Smoot Control in a Sugar Refinery 


The five 1,000 H.P. stoker fired boilers at the National Sugar Refining Co., Long 
Island City, N. Y., are mechanically operated by Smoot Control of Combustion. 
The Smoot Control maintains constant steam pressure and combustion conditions 
with extremely variable load by controlling the stoker speed, air supply and furnace 


draft of each boiler from a central panel. 


Smoot Engineering Corporation-— -136 Liberty St., New York 


SMOOT CONTROL 
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Prevent Boiler Corrosion 
without Chemical Treatment 


Deaerate and purify the raw feed water 
make-up in 


ee Deaerating 
1 Feed Water Heaters 


HEY combine the functions of a mod- 

ern efficient open feed water heater 
and purifier with that of a dependable 
deaerator devoid of complicated auxiliary 
apparatus. 


Made in all capacities—with cast iron, 
copper bearing steel rivetted or welded 
Ingot iron shells—in all capacities required 
for large or small boiler plants. They 
operate without the use of chemicals and 
require little more attention than an 
ordinary feed water heater. 


We can furnish a Hoppes Deaerating At- 
tachment for any standard make of open 
feed water now in service. 


” The ‘HOPPES MANUFACTURING COMPANY 
19 Larch Street SPRINGFIELD, OHIO 















UT 





For Hot Water— 


Whether your need is for feed water, a Leating system or & mantu- 
racturing process or a domestic purpose—the cost wil] be less if 
you heat the water In 


ALBERGER-BUFF tel Heaters 


ECONOMIZERS | = scienssncany —ccstenca If 
— we S FE Mo'fortea liver: 

ORCED DRAFT FANS :: = 3itiiss Soning ‘wwe 
INDUCED DRAFT FANS head that eliminates ex- 


pansion stress. Consult 


CINDERTRAPS . DuSsTRAPS us on your require- 


ments. Write, 
oe "| o — 


















ALBERGER HEATER CO. 283 Chicago St., 
es HOWARD IRON WORKS _ Buffalo, N. Y. 
fs mt OT 











FOR EVERY BOILER ~STOKERED OR HAND FIRED 


ungstrom 
PREHEATER 


ST COUNTERFLO 
Recovers 70% stack heat, raises CO,, im- 
proves combustion—Bulletin on request. 
THE AIR PREHEATER CORPORATION 
40 East 34th St., N. Y. 

Works, Wellsville, N. Y. 













CONTINUOU: 











FANS 


for mechanical, draft 
4 heating and ‘ventilating 


x Al 


pe a Te 
=RMi IX EATER 





THERMIX AIR HEATER. Plate type; for recovery of heat in flue gas. Write 
Bufkke lo Tete Po Ca: for Catalog 10-T, THERMIX STACK. Fan and Stack built as a unit. Write 
P for bags Bikar gt oe epee REMOVING STACK. Fan and cinder re- 
£ mover combined as a unit, with or without stack. Write for Catalog 10-C. 
488 Broadway Buffalo, NY. begs 











Prat-Daniel Corporation, 183 Madison Ave., New York, N. Y. 
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Six Reasons 


why these blowers are preferred 


ODERN power plant practice calls 3. High Efficiency Over Wide Operating 
for the best in mechanical draft Range. The FD Blower costs decidedly 
equipment. In the Clarage Type FD less to operate. 

Blowers—these high speed units for direct 


‘ ; 4. Grease Type Ball Bearings. Offered as 
motor or steam turbine drive—you find just 


standard equipment only on this Type FD 

















that. Blower. 

Only in the Clarage FD design are incor- 5. Electrically Welded Wheels. Riveted 
porated ALL of the six fol- construction may loosen; 
lowing very important oper- electric welding holds per- 
ating and constructional ad- A - : N manently. 

' h FEW OF THE ie 
vantages seine, ain why WELL-KNOWN USERS 6. Split Housing for Accessi- 
Type FD owers are becom- a bility. Allows removal 
ing universally preferred: Aetactenn: Dillien Sie of wheel without tearing 

Carnegie Steel Co. down the blower. 
1. Self-limiting Horsepower Combustion Engineering Corp. Clarage T ED BI iii 

a Co. arage ype owers are offere 

Characteristic. The FD phan iE “ in a complete range of sizes, single 
Blower cannot overload its re a or double inlet, with or without 
: gp — inlet boxes. Designed for static 
motor. sesenaesdivingaainay pressures to 11 inches W. G., ca- 
Riley Stcher Corp. pacities to 300,000 C.F.M. Write 
2. Rising Pressure Curve. Rockford Electric Co. for our Catalog 315. 
Th FD BI res Roxanna Petroleum Corp. 

e a St. Louis Light & Power Co. CLARAGE FAN Co. 

ample air for peak load . Steel Co. KALAMAZOO, MICHIGAN 
requirements. A Sales Engineering Offices in Principal Cities 


CLARAGE 


Type FD Blowers [HIGH SPEED] for Mechanical Draft 
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IMPROVE YOUR BOILER RATINGS 


WITH THE KELLY IMPROVED HAND STOKER 


Wherever boilers are fired in the 
old-fashioned way, they are not 
delivering at their fullest capacity. 
This has been demonstrated many 
times in small- and medium-sized 
plants where Kelly Improved Hand 
Stokers have been installed with 
resultant higher boiler ratings. 
And these higher ratings come 
simultaneously with 10 to 25% 
reduction in fuel cost. 





You can do the same in your 
plant. Write today for complete 
information. 


EASY TO INSTALL 
EASY TO OPERATE 


Backed by complete 
KELLY Service 


KELLY FOUNDRY © MACHINE CO. 








The Kelly Hand 
Stoker Grate with 
bars raised and 
dump plate drop- 
ped in full dump- 
ing position. 














Chicago Office: 614 Ninth Street, Goshen, Indiana New York Office: 
178 W. Adams St. Philadelphia Office—Bourse Bldg. 53 Park Place 
TT AUADANOODALAAURSUOLOSAEOAGLANOGLOGUAROEAEOOLOEAUSUEANOGUGUAOOOEOEOOEOEOOEOCOOGONOUOEONUAOLASOQONEOELOSUNEOSEQOOGUO0ONDONQNORSLOSQOUQUNNOEONONLUEOO0000008.- 
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GRATES AND STOKERS 


Send for bulletins. 












, Neemes Foundry, Inc., 199 First St., Troy, N. Y. 
Combustion Control Shaking and Dumping Grates Fully Automatic Stokers 
wut 
Steam P urifiers Steam Separators MM 
Boiler Water Conditioning BECO ire, 
(for the prevention of _ CO» 4. 
‘ Aet OT ye g bia, 
scale and corrosion) Bo pee es 00°, io Se ss go oe 
c8%\or8 i“ amie exp ¢ 3 eOne 6 p00 rue 
HAGAN CORPORATION | [ eso pest oo oote Zak Soest axetion 
Combustion and Chemical Engineers corer. oe s OP Com oeeh, a” 


oF . e . » 
ye Erp jer™, ee same at <aase® 
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——S$TOKERS— GRATES 


BITUMINOUS CHAIN GRATE STOKERS TYPE No. 3 SHAKING GRATES 
(Forced Draft) (Natural Draft) (Anthracite Bituminous) 
ANTHRACITE CHAIN GRATE STOKERS 7 TYPE 2-A SHAKING AND CUT-OFF GRATES 
(Forced (Bituminous) 


a ‘OVERFEED STOKERS TYPE 4-A DUMPING GRATES — 
(Lignite) (Anthracite-Coke Breeze) 


Mechanical and 
TYPE S- R "UNDER? T TYPE No. 1 SHAKING GRATES 
Bituminous re OKERS { Steam Drive (Lignite- Bituminous) 


TYPE M-A STOKERS INCINERATOR GRATES 
Anthracite-Coke Breeze) (Type No. 1) 


HAND-FIRED STOKERS . BAGASSE GRATES 
(Bituminous) (Type 2-A) 


McCLAVE-BROOKS COMPANY 
eeeatatives Main Office and Works: SCRANTON, PENNA., U.S. A. Cities in United States 
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Oil under low pressure enters burner at (A) and passes into a chamber (C), which 
entirely surrounds the steam nozzle (BD). The steam nozzle (BD) extends into 
and discharges the steam into a forward nozzle (NON). The oil passes from 
chamber (C) in an annular film into the same nozzle (NON). ‘This nozzle (NON) 
forms a venturi tube with its throat at (O), at which point the steam cuts its way 





















through and mixes with the oil. The oil and steam so mixed then pass to the 
front chamber (K), where they are churned into an emulsion. The discharge orifice 
(the tip of the burner) through which the oil is fed from chamber (K) into the 
furnace is varied to give either flat flame, round flame, or conical flame, as required. 


National Airoil Burners 


National Airoil Burners can burn the very lowest grades of liquid fuel 
completely and efficiently, using steam or compressed air for atomizing 
the oil. 


National Airoil Burners will operate continuously without clogging 
and without need of cleaning and will consume every atom of the 
heaviest fuel. They will operate equally well at any point between its 
minimum and maximum capacity, and will hold with absolute precision 
any flame regulation required. 


Made in four regular sizes, rated capacities 10 to 120 gallons per 
burner, and with both flat and round tips. In power and heating plants 
the flat-flame or conical-flame burner is generally used, while in ceramic 
kilns, glass furnaces and metal working plants, the round flame is 
usually most adaptable. 





NATIONAL AIROIL BURNER COMPANY 


OIL-BURNERS, GAS BURNERS & FURNACE EQUIPMENT 


Complete Designing and Installation Office and Salesrooms— 
of Oil and Gas Burning Systems. 1327 Girard Ave. 


Factory: S.W. Cor. 9th and Thompson Sts., Philadelphia 
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TAYLOR STOK 


Economical, efficient. Burns 
coal as it comes from the 
mine. Obtains maximum 
capacity from boilers. 


AMERICAN ENGINEERING 
Company 





Philadelphia 














Now 
Ready! 


The latest information for ref- 
erence and study in your field 
—the valuable experience of 
men who are widely recog- 
nized as experts—is contained 
in McGraw-Hill books. You 
have the key to this experience 
in the 


New 1930 
McGraw-HI.__ CATALOGUE 


of Engineering and Business 
Books 


HIS catalogue describes more than 1500 books cover- 

ing all branches of engineering, science and business. 
Our latest publications and the newest revisions of stand- 
ard works are listed. 


This catalogue outlines a plan whereby you can put your 
book-buying on a convenient budget basis. Get the books 
as you need them—pay for them by the month as you use 
them. 








We have reserved a FREE copy for 
you—Send for it—TODAY! 





McGraw-Hill Book Co., Inc., 370 Seventh Avenue, New York. 


Send me the new 1930 McGRAW-HILL CATALOGUE of Engineering and 
Business Books, to the address given below. This catalogue is to be sent 
entirely without cost. 


PM: ciupbenn¢sWatewee eb Niles eweee eee ONS Se WO OSseeeennese 
BN, nig. nt kG at beh hEESEAEERE SO ROSEES SASS OAS EE OSES EA CEES EES 


eS fe ere eh ore eT eee ae Ee Tee ee eee 
P. 6-24-30 
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Write for interesting records 
of performance in represent- 
ative plants, and a copy of 


(BERS OKER “Five Minutes With the Coal 


PATENTED Bill”. 
4 Stoker Flynn and Emrich Company 





Baltimore, Md. 





: 805 N. Holliday Street 
for Every Boiler 
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Cokal Stokers 


are Modern Automatic Coal Burners 


COKAL STOKER CORPORATION 
1014 WRIGLEY: saOtlemesel @-Veren 











— FOR ALL FUELS — 





EABOD 


Peabody Engineering Corp’n, 40 E. 41st St., New York, N. Y. 








Hammel Oil Burning System 


Our engineering department is available for consultation on your 
oil burning requirements. Write us for Bulletins covering our 
Oil Burning System, Oil Burners, Oil Heaters, Oil Pump Sets and 
Accessories 


HAMMEL OIL BURNING EQUIPMENT co. 
409 Pine St., Providence, R. 1 
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so j any of these fuels. 








¥ 
* nco Balanced Draft 17 BATTERY PLACE 


neo Products 


{ q 
t 
= a Bo Enco Baffles for horizontal or vertical water tube boilers in combination 
Hawa ; Soceneebtiot with Enco Balanced Draft will greatly improve the operating efficiency 
{ rf and capacity of your boilers. 


Enco Burners for oil or gas will lower the cost of steam when burning 


THE ENGINEER COMPANY 




















NEW YORK Eni¢o’S/A.R. Burner Unit- 
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~ The (arborundum Brand Silicon Carbide Brick . 


REG. U.S. PAT. OFF. 


E Atlantic City Electric Company is actually saving $1,071.15 
per boiler per year by using ‘‘Carbofrax”’ Brick. 
Not only does ‘‘Carbofrax’’ show much longer life than ordinary 
fire clay brick—average of two years against eight months—but the 
clinker evil has been eliminated—labor costs greatly reduced—and 
shutdowns for lining repairs are now far less frequent. 
The complete story of the achievement of ‘Carbofrax”’ in this 
plant with all facts and figures gladly sent on request. 


THE CARBORUNDUM company, PERTH AMBOY, N. J. 


Curisty Firesrick Company, St. Louts, Mo. Paciric ABRASIVE SuppLy Co., Los ANGELES-SAN FRANCISCO 
Harrison & Company, Sart Lake City, Utau Wiu1ams AnD Wixson, Lrp., Montreat-Toronto, CANADA 


Denver Firecray Co., Ex Paso, Texas 


( CARBORUNDUM AND CARBOFRAX ARE REGISTERED TRADE MARKS OF THE CARBORUNDUM company ) 


, 


Maintenance 
Charges 
Lowered 


69.57% 


USING 


ARBOFRAX 


REG.U.S.PAT OFF. 


reciable saving 





= 
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For high-temperature 
boiler furnace linings 





ARBEX—a silicon-carbide refractory of 

the highest type—is ideal for high 

temperature boiler and industrial furnace 
linings. 


In CARBEX only the purest silicon-carbide 
crystals are used, bonded and protected for 
maximum resistance to all destructive influ- 
ences. Due to our process of manufacture, 
CARBEX Bricks and Blocks neither grow 
nor disintegrate in service. Their high melting 
point protects against fusion with slag and 
their smooth, dense surface prevents penetra- 
tion and minimizes adhesion of clinkers. 


The great strength of CARBEX assures safe 
support for heavy upper furnace walls, and 
its high refractory properties enable it to 
withstand internal and surface disintegration 
and all other destructive influences of hard 
physical punishment and high furnace heat at 
temperatures well above 3300 deg. Fahr. 


If your furnace lining maintenance costs are 
now excessive, CARBEX offers the oppor- 
tunity to make astonishing annual material 
and labor savings. 


Write for FREE Booklet 


—tells exactly what you should know about refractories under all 
boiler conditions and describes our complete lines of CARBEX 
and STEEL MIXTURE Bricks and Blocks for use at all furnace 
locations. 


STEEL MIXTURE Products, made of the famous refractory used 
ir over 16,000 installations, include Boiler Door Arches, Fire 
Box Lining Blocks, Air Cooled Furnace Walls, Back Combustion 


Chamber Arches, Blow-off Pipe Protectors, Fire Brick, Tile, 
High Temperature Cements and Repair Daub. 


McLEopD & HENRY Co. 
37 Monroe Street, Troy, N. Y. 


Branch Offices: 
New York, Boston, Cleveland, Detroit 





UEAUSNNCONUANUSORCUADEONOOYOEOUCGOOQHCONEONDGOCNONOOOQioG000N00U000000000009000000000500800000000H0000000000000U000000000000NTNOUEOOUGCUEOOAEOUCOO OOO OOUNOOEODY. 


CUT DOWN 
YOUR REPAIR COSTS 


The price of materials is only one of the factors in 
maintenance costs. The loss due to shut-downs for 
repairs is an even greater and more serious cost. 


Repairs to Walls and Arches of furnaces can be done 
quickly, even while the furnace is hot, with the 


QUIGLEY REFRACTORY GUN. 


Refractory mixtures of 
HYTEMPITE and 
Crushed Fire Brick are shot 
directly to the spot where 
repair is needed, and be- 
come a part of the structure. 


The QUIGLEY GUN 


pays for itself in increased 





production. 


Write for Booklet RG 138. 


QUIGLEY :323355 COMPAN Yu. 


56 West 45th Street New York 
REFRACTORY MATERIALS FOR FURNACE CONSTRUCTION AND MAINTENANCE 
ACID PROOF CEMENTS ACID AND ALKALI PROOF COATINGS 


Stock and Service through Agents in Every Industrial Center 




















CUSTODIS CHIMNEYS 


Alphons Custodis Chimney Construction Co. 
95 Nassau Street, New York Marquette Bldg., Chicago 


Perforated Radial Brick 
Chimneys 
Reinforced Concrete Chimneys 


Builders of the Tallest and Largest Brick Chimneys 
in the World 

Chimneys of all Sizes for all Purposes for Steam Boilers, 
Furnaces, Chemical Plants, Destructors, etc. Experts in re- 
pairing chimneys. Lightning Rods installed and _ repaired. 
Specifications, plans, designs and data furnished free upon 
request. 

Send for free booklet P4 ‘‘How to Determine the Proper Size 
of Chimney” and ‘‘A Treatise on Calculation of Stresses in 
Brick Chimneys.’’ 








ATLANTA MINNEAPOLIS SEATTLE 

BOSTON PHILADELPHIA TORONTO 

CLEVELAND PITTSBURGH MONTREAL 

DETROIT PORTLAND, ORE VANCOUVER 

DALLAS RICHMOND HALIFAX 

MILWAUKEE ST. LOUIS 
SSUNOAVANEVONEOEAEOUOEOUOUOUSUANOQENEQEOEOEOSOCAOOVOONOOONOQOOOSOCO0O00 0000000 0SSOEOESOCOLONOSONOSOOOASOOOOAOOCOLOROGOCOLONEUOOCO OOOO OS EOOROOOROOOOOOSOOOOOU008 


ILLINOIS 


CHAIN-GRATE 


STOKERS 


ILLINOIS STOKER COMPANY 
104 West 7th Street Alton, Ulimats 
Representatires in Principal Cities ov 1. & A. 
and at 900 Bay St.. Toronto, Canada 














CHAIN 
LACLEDE «rts STOKER 
The stoker for the higher volatile coals, dominant in 
this field today. 
Full Details Will Be Sent on Request 
LACLEDE STOKER CO., 4438 Hunt Ave., St. Louis, Mo. 
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Graham-Paige 
General Motors 
American Body 

Willys-Overland 


Continental Motors 


Fifteen companies above ac- 
seventy 
installations—arches, 


count for 


Detrick 


walls or both—and over 150 
Illustration 
the fourth repeat for Graham- 


settings. 


Paige. 


Studebaker 
Fisher Body 


Murray Body 





Ford 
Nash 
White 
Durant 
Marmon 
Lincoln 
Chrysler 


separate p> 
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Automotive ® Seeronan Side ELEVATION 
Leaders Keep Coming Back to Detrick 


M. H. DETRICK CO. 


140 So. Dearborn St., Chicago, IIl. 


Cw 
PM oaks Soke sees d 50 Church St. 
Detroit...................Murphy Bldg. 
IR 55684 eae wes Empire Bldg. 
ll SONOS 6 ok okies Russ Bldg. 


Well over fifty manufacturers of 
automobiles and automotive supplies 
in addition to the list above are sat- 
isfied Detrick customers. Ford 
Motor, with two dozen separate 
jobs in a half dozen  plants— 
Lincoln and Fordson adding still 
others—Fisher Body, with ten jobs 
in three different plants, and Stude- 
baker, a seven-time repeater, only 
head-line a story of repeat orders 
that continues with Firestone, Tim- 
ken, Willard and many other fa- 
mous names. 


Twenty rubber companies, a half- 
dozen each of wheel and body con- 
cerns and several makers of famous 


trucks appear in the Detrick list. 
And beyond all these another grow- 
ing list of airplane and air accessory 
plants shows how fast this newer 
industry has copied a Detrick lesson 
from the older one. 


No industry has ever bent itself to 
securing manufacturing — efficiency 
with greater determination and suc- 
cess than the automotive. That an 
industry so minded, so wholly un- 
hampered by tradition, should come 
so close to standardizing on Detrick 
is evidence enough that Detrick de- 
sign and dollar-efficiency go hand- 
in-hand. 


DETRICK ARCHES ® WALLS 


‘Better than the Refractory of which They are Made” 
June 24,1930—- POWER 67 






















ABCO SYSTEMS come in a 

complete range of sizes and 
eapacities from 5 HP. to 100 HP., 
they operate smoothly, quietly, and 
without vibration, having but one 
working part and no wearing part. 
They require no attention whatso- 
ever other than the occasional lubri- 
cation of bearings and the emptying 
of the dust collector. 


ALLEN & BILLMYRE 


TABCO Industrial Pneumatic Systems 


Economical 


the old-fashioned 


F-a-s-t-e-r, 
Cleaner, and more 
than 


collect every sort of dust in all sorts of 


Power Plants. 


Because TABCO Engineers are specialists in the 
field of heavy duty vacuum cleaning, you may be 
sure that their solution for the economical clean- 


ing of your plant will be satisfactory to you not 


only at first, but over a period of years. 


The 


operating cost is low. No upkeep expense. 


Using TABCO, a few men can do the work 


of many. 


Inquiries are invited and will receive prompt 


attention. 





ALLEN & BILLMYRE CO., Inc. 


Engineers and Manufacturers 


710 Grand Central Palace, New York 











ae 





mite 


i} Special paren for severe ioe con- 
|] ditions. Standard and Special Shapes, 
High Temperature Cements, and Plastic. 
TRE BABCOCK & WIT.COX CO. 
85 Liberty St., New York, N. Y. 
Offices in principal cities. 
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NY, 
RE FRACTORIE Ss 
Fireclay High-Alumina Silica Chrome Magnesite 


Acid-Proof Brick 


HARBISON -WALKER REFRACTORIES CO. 
World’s Largest Producer of Refractories Pittsburgh, Pa. 
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FIRE BRICK 


FOR ALL NEEDS 


NORTH AMERICAN REFRACTORIES COMPANY 
General Offices: National City Building, Cleveland, vgs 
Sales Offices: 


Boston, New York, Philadelphia, Pittsburgh, Buffalo, Chicago, St. Louis, 
Hamilton, Ont.,Can., North American Refractories, Ltd., 20 Jarvis Street 
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TOAD ETAL NEAT 
Lay Your Fire Brick in— 


7 “sKROMEPATCH#*: 


REG.U.S. PAT. OFF 


“The Multi-Bond Chrome Ore Cement” 
E. J LAVINO and CO., BULLITT BLDG., PHILA., PA. 











ow-Liptak 


SUSPENDED 
FURNACE 
WALLS ARCHES 


BIGELOW-LIPTAK CORP. 
5057 WOODWARD AVE. 
DETROIT 











SU 


The Standard for 86 Years 


LACLEDE FIRE BRICK 


LACLEDE-CHRISTY, ST.LOUIS.U.S.A. 


Also use L-C Flat Arches and Arch Tile MR656 
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RAC 196 South 16th St., Philaoelphla, Pa. Mp4 N 
REFRACTORIES 
Firc Clay High Alumina Silica Y 


Acid-Proof Brick Chrome and Magnesite 
High Tem perature Cements 


Branch Offices: Buffalo, Chicago, Cleveland, Detroit, New York, Pittsburgh, Boston, SanFrencisco 








AUAQENENAUUOUCEOUUUEAESUSEAGAAaeanctNAAd Edd ecaeeeseeeelly, 


Seattle.Havana, Cuba, Monteral, Canada. 
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WOLFE FURNACE CORPORATION 


DeWol F 


FURNACES 


are designed to be slightly flex- 
ible and resilient rather than 


monolithic and rigid. 


Send for Bulletin 
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Protect Water Walls 


Opposite Pulverized Coal Burners 
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Rear Wall 
Bernitz Co.s-Nygaard. Water Wall Blocks installed on rear water wall of two 999 hp. 
pulverized coal fired boilers. Note how readily both the straight and the bent portions 


of the tubes are protected. 


BERNITZ CO.’S 
Nygaard Water Wall Blocks 


Made of *“Carbofrax” material 


In pulverized coal-fired furnaces, in which water 
walls are used, local protection against flame 
impingement upon the tube surfaces opposite to the 
burners is of vital importance. 


Bernitz Co.’s-Nygaard Water Wall Blocks are 
ideal for this purpose because of their high thermal 
conductivity (9 to || times that of fire clay) and 
uniform heat distribution over the tube surfaces 
which they protect. Clinker and slag formation 
will not adhere and build up on this facing. 


These Bernitz *‘‘Carbofrax’’ Blocks provide a 
thermal reservoir that is instrumental in aiding 
combustion especially at lower ratings. 


Bernitz Co.’s-Nygaard Water Wall Blocks can be 
installed on tubes of any size or spacing. They 
almost completely surround the tubes and will last 
permanently under the most extreme conditions. 
They protect the tubes and permit maximum bo'ler 
ratings to be carried continuously without detri- 
ment to the water wall tubes. 


Write us for Bulletin B-7\ and any specific information. 


BERNITZ FURNACE APPLIANCE COMPANY 


Main Office 





89 Broad St., 


*“Carbofrax” is the 


Water Wall Construction; 
*‘Carbofrax,’’ Fire Clay, and 
Cast Iron Facing Blocks for 
new or existing water wall 
installations. 
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BOSTON, MASS. 


Registered Trade Mark for 
refractories manufactured by 


THE CARBORUNDUM CO. 
OF PERTH AMBOY, N. J. 





Bernitz ‘‘Carbofrax’’ and Fire 
Clay Air-Cooled Furnace 
Walls and Floors. 


Perforated and Non-air Ad- 
mission Types. 
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Specializing 
IN ONE CLASS 
OF WORK 


RETUBING 


CONDENSERS 
COOLERS 
HEAT EXCHANGERS 


We offer a complete service. 
Speed at no sacrifice in quality. 
We furnish tools and supervisors. 


WORK DONE ANYWHERE 
& 


Write for Information 
No Obligation 


CONDENSER SERVICE & 
ENGINEERING CO., INC. 
310 12th St., HOBOKEN, N. J. 


PHONE HOBOKEN 1040—4425—4426 








INVOLUTE 
SPRAY NOZZLE 


No internal parts, vanes or 
deflecting plates to clog. 
Minimum loss of head due to 
less internal friction. 

Write for Booklet N-613 
describing the comprehensive’ 
range of sizes and types. 
YARNALL-WARING CO. 
Mermaid Ave., Philadelphia 
































JAMES M. SEYMouR, INC. 
EAST ORANGE, N. J. 


SEYMOUR Cyclonic 


Cooling Towers 
“WATER SAVED 
IS MONEY MADE” 


DRAVO DOYLE COMPANY 


Pittsburgh, Pa. 


NEW YORK, PHILADELPHIA, CLEVELAND, 
and CHICAGO 


National Distributors 














C. H. Wheeler 


URFACE Condensers, Jet 
Condensers, Barometric Con- 
densers,, Leach Fracto Control 
Condensers, Oil Vapor Condens- 
ers, Heat Exchangers, Radojet 
Air Pumps for vacua up to 29.95 
inches, Natural and Forced Draft 
Cooling Towers. 


C. H. WHEELER MFG. CO. 


19th Street, Lehigh & Sedgley Aves. 
Philadelphia, Pa. 


of Philadelphia 


MARLEY 
SPRAY NOZZLES 


CATALOG On REQUEST 
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Sauerman Drag Scraper 


for Storing Coa 


Most flexible and eco- 
. nomical method of 
= handling fuel reserves. 


SA a BROS. 


ne. 
462 S. Clinton St., 
CHICAGO 





THE MARLEY CO., Kansas City, Mo. 


tt 
Ut” 



























































Butt CT) ‘ 
: >: = The NUVEYOR — 
The advanced type of pneumatic conveyor 
bee ees for ASHES 
on-A: Ha pers~Tariks< Coal Bi thers or 
ie Colles tr As Gates —— UNITED CONVEYOR CORP. 
- - aagl Designe ld build f ash handling i t 
__ ALLEN, SHERMAN OFF Co” OLD COLONY’ BUILDING, CHICAGO, ILE 7 
LHTTHTTTNTTUHELTALENUNU ULUUCUEEREUEUUGUOOUESOEU HAUUEAUUEAEOUAUAEAUOUOUOEUEUEAOES 
MUTE oa 
THERE 18 A FOR EVERY 
“ TINT BOILER 
iy PULVERIZER From One Hundred to 
has achieved a dignified egeentines for faithful 4 U1 ind blag ean 
anereee te Corer THE STRONG-SCOTT MFG. CO 
. ? ° e é€ 
Bente ant Botende the tte af fre Urick te, te, ben, torre MINNEAPOLIS, MINNESOTA 
KEYSTONE REFRACTORIES CO., 120 Liberty St., New York = Agencies in Principal Cities 
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| It does its job well 


The Bethlehem Pulverizer does its job 
well regardless of the type of service you 
demand. You may require long, con- 
tinuous performance, or short, intermit- 
tent grinding. You may grind hard, 
tough anthracite, or soft, brittle bitumin- 
ous coal. Still the Bethlehem Pulverizer 
continues to deliver the desired amount 
of material, ground to a constantly uni- 
form fineness. 


The remarkable performance of the 
Bethlehem Pulverizer is due to the sound 
principles on which it is based, and to the 
special features it embodies. The ma- 
chine is very heavily constructed to insure 
many years of hard service. A screw 
feeder brings a continuous flow of coal 
to the grinding chamber. It is the one 
pulverizer which always delivers fuel of 
uniform fineness; because, regardless of 
the degree of wear that may occur between 
the rollers and the table tracks, the area of 
contact remains the same. 


Further, adjustments are made without 
stopping the machine. Repairs and re- 
placements take less than half the time 
ordinarily required, due to the easy acces- 
sibility of every part. And the Bethlehem 
Pulverizer uses from 40 to 50 per cent 
power than other machines. 
Bethlehem engineers will gladly discuss 
the suitability of the Bethlehem Pulver- 
izer to your requirements. 


BETHLEHEM STEEL COMPANY 
General Offices: Bethlehem, Pa. 


District Offices: New York, Boston, Philadelphia, Baltimore, 
Washington, Atlanta, Pittsburgh, Buffalo, Cleveland, 
Cincinnati, Detroit, Chicago, St. Louis 


Pacific Coast Distributor: Pacific Coast Steel Corporation, 
San Francisco, Los Angeles, Portland, Seattle, Honolulu. 


Export Distributor: Bethlehem Steel Export Corporation, 
25 Broadway, New York City. 


BETHLEHEM 


PULVERIZER 
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GENUINE 
“TOLEDO” 


BE SURE!—INSIST No.1A’s—RATCHET 





ON GENUINE “TOLEDO’S” 


For 30 years these original easy operating die receding 
tools, the “TOLEDO” No. 1 and No. 1A’s have been 


known as the finest on the market. 





Many times imitated but never equalled, these matchless 
little 1” to 2” threaders are the best that money can buy. 





The best of materials, accurately machined and assembled 
by skilled workmen assure you the longest possible service. 


For honest dollar for dollar value insist on GENUINE 





“TOLEDOS.” 
GENUINE “TOLEDO” 
“TOLEDO” oe aa celemnmnnes: 
No. 1°s—PLAIN THE TOLEDO PIPE THREADING 
MACHINE CoO. Toledo, Ohio 





NEW YORK OFFICE, 72 LAFAYETTE STREET 














for power and industrial plants 


Five styles, all multi-nozzled. Five standard sizes in each style. 





CHUTTE Send for new edition of bulletin 5-H. 


GRATING 1150 Thompson St., Philadelphia, Pa. 




















Ps 228 ZeSe 52s base ees 
= = an SS 
Brass HULL PURre 
= SS.2 2 — 
’ S45 2 BezrZe = 
and d Descriptive Bulletins on Request 






Goulds Pumps, Inc., Seneca Falls, N. Y. 






Copper 











Immediate delivery from 


INDUSTRIAL BROWNHOIST 


18 convenient warehouses 





age Cranes Clamshell Buckets 
ain Conveyors Creeper Crane 
CHASE BRASS & COPPER CO.—Incorporated— Belt Conveyors Coal ‘Geian ; 
Waterbury, Conn. Industrial Brownhoist Corporation 
Cleveland, Ohio 
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Tune in on the Graybar Hour, 10 to 10:30 P M. Eastern Daylight Saving Time, every Tuesday . . . 


. Columbia Broadcasting System 


... Lee cream 
to freeze... 





... Girders 
to hoist... 





. Words 


to print aie 








... Grain 
to harvest... 





Bhtcxe motors will do it... 


. and a thousand other things besides. The versatility of these all-around general-purpose motors 


from Graybar is equalled only by the versatility of the service back of them — a service that keeps 


ID not only the motors themselves, but motor specialists, too, readily available within 


quick reach of any point in the United States. (%cem| Gray 


OFFICES IN 76 PRINCIPAL CITIES. EXECUTIVE OFFICES: 





GRAYBAR BLDG., NEW YORK, N. Y. 


June 24,1930—- POWER 


73 























<SRUCLALSTONODSUSAT ALA EALISNAOEOELUILINSS 


CENTRIFUGAL PUMPS 


Capacities to 30,000 G.P.M.—Heads to 1,500 ft. 


<> LECOURTENAY <& 


9 MAINE ST. NEWARK, N. J. 


AMM 


POs 


TSS 





PIATT IRON WORKS — DAYTON.OHIO, 










































Smith-Vaile Pumps P 
re 6 
ee Steam and Power ( 
Pumping, Machinery 
SEWAGE EJECTORS~CENTRIFUGAL PUMPS~AIR COMPRESSORS 
we 


One Dart Union will last as long as two Jenni 


ordinary unions. Unions last no longer 
NASH ENGINEERING CO. SOUTH NORWALK. CONN. 














than their seats. Dart Unions last twice 

as long as others because of the two 

bronze-to-bronze seats, which make up es 

easily to a permanently tight, corrosion- P 

proof joint. Pe um ps 


Superior Design 
Efficient—Dependable 


BUFFALO STEAM PUMP CO. 
488 Broadway Buffalo, N. Y. 


Why buy two unions when one Dart 
Union will last as long as both? 


Every DART Union is guaranteed. mn TL 
We will replace any Dart Union prov- 


ing defective in material or workman- POWER PLANT PIPING 














ship with two perfect Dart Unions We are fully equipped to supply fabricated materials and 
d = eS piping ——- pl ne — 
Stations, Blast Furnaces, Steel Mills, Coke Works, r 
without charge. Mills and Industrial Plants of every Gecatintion—cbadlied 
P by an experience of more than a quarter century. 
Try a Dart at our expense. Send in Pittsburgh Piping & Equipment Co. 
the coupon for a free sample. PITTSBURGH, PA. 
uuu) 
E. M. Dart Mfg. Co. A" complete line of Pipe 
. Threading machines. 
Providence, R. I. e ; 
RP esac AN Speedy—Labor-Saving— 
ales Agents: The Fairbanks Company, ° 
New York and at al] branches , Economical 
Canadian Factory: Dart Union Company, Send for catalog telling the 
Ltd., Toronto, Canada whole story. 








CURTIS & CURTIS, 85 Garden St., Bridgeport, Conn. 





E. M. Dart Mfg. Co., Providence, R. I. 











200 Franklin St., Springfield, Mass. 
TUUUELADUONEELNNALALE 











Without charge or obligation, send 32-page illustrated catalogue and DUUUNUAAUOUUUOSUA0UOUOEAQ4Q000UNUE0N0OAUdLUSLLLLDGGSE IMLAULLU ELAS: 
sample Dart unior : = 
ee Te ae Hercules Seamless Copper 
EE Foca ches tavniuanemexcckiiaes dee Floats Last Indefinitely z 
Don’t buy floats that wear out in a short time = 

|| en ee ee eee iinsbk eee bhwe seen ° and have to be replaced. Hercules Floats, = 
because of their remarkable endurance, elimin- = 

Address ate constant renewal and repair expense. = 
METCBB ccc ccc  ceecereccerscccesecsvecs + seosesessesesecseee® ° Write for prices and details = 
ae skins aie eens einem em wee eee. ERE ee . HERCULES FLOAT WORKS = 
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NAVCO 


UNIVERSAL 


PIPE 


SUPPORTS: 





9 


greatly emphasized by the present practice of operating 


Te importance of the support of steam lines has been 


both industrial power plants and central stations at ex- 


tremely high steam pressures. 


This severe service has 


emphasized in turn the ability of the Navco ‘‘Universal”’ Pipe 
Support to meet the most exacting requirements. Here are 


the features: 


Constructed to care for any amount of expansion. 


Directs expansion movement to desired point. 


Permits complete insulation of pipe. 


Insulation is not disturbed by any expansion movement 


of pipe. 


Alladjustments accessible without disturbing insulation. 


Holds the pipe down as well as up. 


Possesses means of readjustment when settlement occurs 


in supporting member. 


Will accommodate any angle of approach in pipe. 


Your consultation with Navco Engineers on efficient and 
economical methods of supporting steam lines incurs no 


obligation whatever. 


A recent shipment of ‘Universals" for High Pressure Central Station Service. 
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Navco Shops are equipped to fur- 
nish a complete power piping ser- 
vice, from field measurements to 
finished installations. 


NATIONAL VALVE & MFG. CO., PITTSBURGH,PA. 


[. ATLANTA CLEVELAND COLUMBUS CHICAGO NEW YORK PHILADELPHIA] 
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__ Wuere Is 


MAINTENANCE 
IN PIPING 2. . 


Au maintenance and upkeep work in piping installations 
is at the joints. Progressive engineers, demanding the best in 
present day pipe fabrication, have adopted oxwelding. The ox- 
welded joint is strong, leakproof and permanently tight—100 per 


cent efficient ... It eliminates joint maintenance. 








THE LINDE AIR PRODUCTS COMPANY, THE PREST-O-LITE COMPANY, INC., 
OXWELD ACETYLENE COMPANY, UNION CARBIDE SALES COMPANY, 


Units of UNION CARBIDE AND CARBON CORPORATION 


General Offices. . 2... . New York [I]m[ mj Sales Ofices ... im the Principal Cities 
65 Linde plants . . . 48 Prest-O-Lite plants . . . 174 Oxygen Warehouse stocks . . . 156 Acetylene 
Warehouse stocks . . . 42 Apparatus Warehouse stocks . . . 245 Union Carbide Warehouse stocks 
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S is well known, circuit breakers function to 
protect machinery from overloads. 


In mich the same way the equalizing rings of Badger 
Joints function to protect each individual corrugation. 


The rings permit flexing up to safe limits but pre- 
vent distortion. They distribute the line movement 
among all the corrugations. 





Badger Expansion Joints are making excellent ser- 
vice records, To these self-equalizing rings and to 
the high quality deoxidized copper used much of 
the credit is due, 





Badger Self-Equalizing Expansion Joints are available 
in standard units from 3” to 30”. Both flanged end 
and welding types are made. 


E. B. BADGER & SONS COMPANY 








73 Pitts Street, 


Atlanta, Ga., Red Rock Bldg. 
Charlotte, N. C., 1408 Realty Bldg. 
Chicago, Ill., 2831 S. Parkway 
Cincinnati, Ohio, Union Trust Bldg. 
Cleveland, Ohio, Guardian Bldg. 
Denver, Colo., 414 W. Colfax Ave. 
Detroit, Mich., 1728 Ford Bldg. 
Houston, Tex., 1308 Sec.Nat.Bk. Bldg. 
Indianapolis, 312 Traction Terminal 
Building 
Los Angeles, Cal., 517 Hollingsworth 


Building 
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Boston, Mass. 


Minneapolis, Minn., 732 Build. Exch. 
Montreal, Que., Can. Cement Bldg. 
New York, N. Y., 271 Madison Ave. 
Philadelphia, Pa., 1500 Walnut St. 
Pittsburgh, Pa., Union Trust Bldg. 
Portland, Ore., 1000 Buyers Bldg. 
Salt Lake City, Utah, Kearns Bldg. 
San Francisco, Cal., Sharon Bldg. 
Seattle, Wash., 415 Lenora St. 

St. Louis, Mo., 3605 Laclede Ave. 
Syracuse, N. Y., 404 S. Clinton St. 














Kellogg Forge and Hammer Lap Welded Receiver Separator, go inches 1.D. by 1% 
inches thick by 20 feet, 534 inches long, Reinforced noxsles are faced for Sarlun 
Working pressure, 732 lbs. at 750° F., total temperature. 
1098 lbs. Weight, 26,800 lbs. 





joints. 


Built in strict accordance 








Test pressure, 








ALL KELLOGG FORGE AND HAMMER LAP WELDED PRODUCTS ARE 


with the A.S.M.E. code 


* ‘.LLOGG forge and hammer lap welding invests this 
receiver separator with a degree of strength and relia- 
bility not obtainable in a cast or riveted unit. Built in strict 
accordance with the A.S.M.E. code for unfired pressure ves- 








in 
sels, this Kellogg receiver assures long operating efficiency, 
safety and economy. or 
It was built for one of the large public utility plants in the Pi 
Chicago district, and is one of many which Kellogg has th 
furnished this company and its affiliated companies during im 
recent years. Complete details gladly furnished on request. 
THE M. W. KELLOGG COMPANY, 225 BROADWAY, NEW YORK 
Birmingham............-..--.---827 Brown-Marx Building Pittsburgh Oliver Building 
ENS SSRI, sere eter ce ene ..12 Pearl Street Los a ------742 Western Pacific Building 
Chicago 1 La Salle Street Tulsa... Seeteaiben ccna ---Philtowey Building 

RE 


KELLOGG 


FORGE AND HAMMER LAP WELDED BOILER 
DR Ww MOS .-; ._ RECEP OS S.....58 EPA SR ATO eS 
HEADERS... COMPLETE- POWER “PLANT PIPING 
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INSURABLE 














Combined with its great resistance to rust, 
this. ability to stand up under hard knocks 


gives Reading 5-Point a life at least twice 








as long as that of ordinary pipe! Remember 
that Genuine Puddled Wrought Iron Pipe is 
the time-tested pipe —the Reading name and 





indented spiral assure proved performance! 






































Bumps, jars and rough handling mean little 
in the life of Reading 5-Point Pipe—the 
original, Genuine Puddled Wrought Iron 
Pipe. Thousands of installations have proved 








For Your Protection, 
This Indented Spiral 
Forever Marks 


oe 
ee 
e 


that its fibrous, rope-like structure means 


immunit to shock and strain. 





BUILDINGS in which Reading 5-Point Pipe is used stay new! 
Costly repairs and replacements are eliminated. The problem 
of rusted-out pipe is done away with! Reading 5-Point Pipe, 
with its reputation for outlasting the building in which it is in- 
stalled, costs only a little more initially than the cheapest pipel 





S 


Sar lalads 





i 4 e 
Use only Reading 5-Point Nipples * READI NG E 
with Reading 5-Point Pipe—you'll %\ CENUINE PUDDLED A. 
: ’ know them by the indented 
READING IRON COMPANY, Reading, Pennsylvania spiral band 


EADING PIP 


DIAMETERS RANGING FROM Ve TO 20 INCHES 


REA PUDDLED WROUGHT !RON 





Science and Invention Have Never Found a Satisfactory Substitute for Genuine Puddled Wrought Iron 
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Above: View of the down- 
town building of the Roch- 
ester Gas & Electric Corp., 
whose district heating ser- 
vice is widely used in the 
business district of Roch- 
ester, 


At Right: Photo shows 10" 
steam main and 4" return 
line in this power com- 
pany’s steam system. 
Adsco Semi-Guided and 
Duplex Sleeve expansion 
joints can be seen in the 
foreground. 





Adsco Single Slip, Semi-Guided 
Expansion Joint 


This joint, model S-8 was also used on 
Rochester extension. Has a total traverse 
of 4, 6, 8, 10, and 12 inches. Available 
either in double or single types. For 
steam, water, air or gas. 


Rochester Gas and 


Electric Corporation 
Again Chooses ADSCO Expansion 
} Joints on Pipe Line Extensions 





HE Rochester Gas & Electric Corporation, as well as 90% of the other 

district heating utilities. of America, have found it advantageous to use 
ADSCO Expansion Joints to provide for expansion and contraction in 
their steam lines. 


Steam |leaks and excessive maintenance costs cannot be tolerated by 
these power companies. Their profits depend on |carefree pipe line ser- 
vice. That is why they choose ADSCO Expansion devices for 
original installations and new extensions. Although you may gen- 
erate a much smaller amount of steam, you can save a propor- 
tionate amount by installing these same joints on all of your 
important piping. 


There's rarely a pipe line expansion problem that can’t be solved 
by the use of one of the many types of ADSCO Expansion De- 
vices. The complete line comprises joints for high or low pressure 
... for steam, gases, oil, water or other fluids. They may be 
either the slip type or the packless type (variators). 


To learn more about ADSCO Expansion Joints refer to Sweet's 
Engineering Catalogues or write for ADSCO bulletins illustrating 
the complete line. 


AMERICAN [PISTRICT STEAM COMPANY 


GENERAL OFFICES AND WORKS 





Norta TONAWANDA. NY 
OVER FIFTY YEARS IN BUSINESS 


Adsco Duplex Sleeve Guided 
Expansion Joint 


This air-cooled expansion 
joint, used on the Rochester 
job, eliminates excessive re- 
packing costs. It is designed 
for pressures up to 4oo lbs., 
and temperatures up to 750 de- 
grees. It is constructed with 
an inner sleeve that is in direct contact with the steam 
or fluid in the pipe and an outer sleeve that bears against 
the packing, the two separated by an air chamber. This 
keeps the packing relatively cool and prolongs its life. 


DSCO 


EXPANSION JOINTS 















STEAM LINE EQUIPMENT, CASING, CONDUIT, CONDENSATION AND STEAMFLOW METERS 
AND OTHER SPECIALTIES FOR THE ECONOMICAL DISTRIBUTION OF STEAM 


80 


POWER—June 24, 1930 



































Complete piping in the new 
A. E. Staley power plant at 
Decatur, Illinois, was fur- 
nished by Limbert 


DIFFICULT 
PIPING 


Limbert facilities for doing 
the hard jobs in high pres- 


GEO. B. LIMBERT & CO. 


570 Fulton Street, Chicago, Illinois 


St. Louis, Mo.: 


sure, high temperature 
piping and fittings are unequalled. Every type of high pressure 
joint is in regular production. Facilities for any fitting, cast 
or welded, are at hand. The most difficult types of bends 
and welded work are regular jobs for Limbert. 


Limbert engineers will gladly assist you in the design and speci- 
fication of your difficult piping. They can give you the benefit 
of athird of a century of pipe fabricating experience. They have 
a background of installations made in refineries and power 
plants the world over. You can depend on Limbertto handle your 
hardest job in a way that will save time and installation expense. 


Use Limbertto manufacture ordinary requirements, or to design 
and manufacture special piping for any refinery condition. 


LIMBERT 


Works:, East Chicago, Indiana 2 C 
Kansas City, Mo.: N ¢ 
1336 Oak Street 


356 Paul Brown Building 
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ELLIOTT 
NON E TURN 


= 







You can 


depend 
on them 


Heavily built, of good materials, on correct design, 
plus careful, experienced workmanship,—you can de- 
. pend on Elliott Valves to act in emergency. They are 
sure-closing, preventing back-flow of steam. 


The enclosed dashpot—out of the path of the steam— 
will not stick. Stream-line flow reduces pressure loss. 
Ring seat is free from body distortion. 


The Elliott Class ‘ID’ Valve, shown above, is built 
for high-pressure, high-temperature service. Other 
types of both single- and double-automatic valves to 
fit all requirements. 


Write for the bulletin. 


ELLIOTT 
COMPANY 


PITTSBURGH, PA. 
Accessories Dept. - - - JEANNETTE, PA. 


Branch Offices in Principal Cities S-L112 


lal 


_ CE | 











Special 
1930 
Printing ® 


A> new printing of 
the Library of 
Power Plant Prac- 
tice has been bound 
in a flexible Kera- 
tol—a binding more 
durable and more 
handsome than 
leather. Its flexi- 
bility makes the 
books easy to carry 
around on the job. 











for Power Plant Men 
who refuse to stand still! 


There are lots of power plant men—you know them—who are 
satisfied to stand still. They are content to do what they have to 
do without knowing why they are doing it. 


Then, there are men who are anxious to fit themselves for bigger 
things, and who realize that the big rewards can come only to the 
man who has prepared himself through proper training. 


It is this latter type of man who subscribes to the Library of 
Power Plant Practice. These men are taking the first step up to 
a bigger job and bigger money. They begin to add to their own 
experience the knowledge of hundreds of experts, whose results 
are bound into these books. 


Power Plant Practice 


7 volumes—2795 pages—2706 illustrations 


lf you want to get ahead in the power plant world these books 
can be of tremendous help to you. They will tell you the things 
you must know for bigger jobs—they will show you how to fit 
yourself for the position of plant engineer or power superintend- 
ent—in full charge of machinery, electrical apparatus and power 
transmission—they will teach you power plant practice as experts 
know it, and put you in line for an expert’s job. 


Put more money in your pocket 


The Library of Power Plant Practice is the standard of the power plant 
field. It is accurate—it is thorough—it is up-to-the-minute. It is the 
result of years of experience with power plant problems. The man who 
has it has the best. This Library covers the whole field—nothing is 
overlooked. The solution of every problem is plainly worded, in clear, 
simple language: or explained with an illuminating illustration. The 
illustrations alone in this Library represent an expenditure of many 
thousands of dollars. The little stickers and the big, troublesome prob- 
lems are all worked out for you. There can be but one result from 
studying these books in your leisure moments each day—bigger oppor- 
tunities and more money in your pocket. 


Examine these books yourself 


Fill in and mail the coupon below, and we will send you the seven 
volumes of the Library of Power Plant Practice for 10 days’ use. You 
assume no obligation of any kind. If you find the books to be what 
you want, and decide to keep them, send only $1.50 at the end of ten 
days, and $2.00 a month until the special reduced price of $17.50 has 
been paid. This price is approximately 20% lower than the regular list 
price of the books bought separately. If you find you do not want them 
you have only to send them back. 


Fill in and mail this coupon — Now! 


Mc GRAW-FHILL 
REE EXAMINATION COUPON 


McGraw-Hill Book Company, Inc., 379 Seventh Avenue, New York. 












Please send me, charges prepaid, the seven volumes of the Power Plant Library 
in the handsome new semi-flexible Keratol binding, for 10 days’ free examina- 
tion. If satisfactory, I will send a first payment of $1.50 at the end of 10 
days, and $2.00 a month until the special price of $17.50 has been paid. If 
not wanted I will return the set to you. 
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FISHER SERIES 
2200 Regulator 


The above charts from the recorders on a 
FISHER TYPE No. 2257 Reducing Valve 
Installation in the William Willheim Company, 
Inc., plant at Passaic, New Jersey. Henry R. 
Kent & Company, Engineers. 

The steam flow varied 42,000 pounds per 
u hour, yet notice the reduced pressure never 
The chart above shows the variation of varied more than one pound. 

: een, The Series 2200 can be adapted equally 
, The chart at upper right shows the Ht t snstallati diti f 

: nine dane cali ae as well to meet your installation conditions for 
| ure under these severe conditions. controlling reduced pressures, relief press- 
| ures, differential pressures, and vacuum. 








You should know the full particulars of this new control. 
Bulletin No. 65 just released will tell you of the complete details. 


THE FISHER GOVERNOR CO. 


2100 FISHER BUILDING MARSHALLTOWN, IOWA 
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K-15 Solenoid Operated Valves 


4-Way Type with Double Solenoids 


The double solenoid provides ideal control, as 
they can be selectively energized to admit pres- 
sure at either end of the cylinder as required. 


The valve can be arranged to normally re- 
main in a neutral position. This makes it pos- 
sible to move the plunger in either direction 
and to hold it in any desired intermediate posi- 
tion, by manipulating push buttons. 


Furnished in sizes from % to 1¥% in., in- 
clusive. 
Applicable to hydraulic presses, hydraulically 


operated gate valves and other hydraulic or 
pneumatically actuated machinery. 





Write for new catalog. 


<= RUGGLES-KLINGEMANN MEG © 


Phila. Office, 517 Drexel Bldg. 30 Balcomb Street. Salem. Mass. NewYork Office 1208 laylor 














UUCUUUUEADUOUAUOOOOUODENEODOOEUOOUASESUOASOEOCSOUOSOGAASOLLOOSUEUESAOLLAULASOOSAOUCS0SEO00UE0 GEAEUS LOAN ALEOEOUOOSOOSASORASUAAOQLGLSSNSC EON OUOON ACEO NASEEES CS 


SA RCOSTEAM TRAP 


Ts self-adjusting at pressures from 0 to 100 Ibs. 


Screws right into pipe line. Only one moving part. 





Costs about one-third the price of bucket or float traps, 


= Y = T EM ‘ nye a Sold on 80 days’ free trial. Booklet A-269 on request. 
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A SARCO CO., Inc., 183 Madison Ave., New York City 

Automatically returns all condensation TT 
to boilers at original high temperature UOCUUEUEELOASEEESSOSEEOOASEEOOECECUOEEEEEOASEEESOUE emia 
; —s DEXTER = 
. . . thus saving valuable heat units in 2 
{212° F Valve Reseating Machines : 
CECE O Vs for Globe Valves—for Gate Valves—for Pump Valves = 
MOREHEAD MANUFACTURING CO. See Uivrite Jor Catalog No. #8 : 
Dept. P. DETROIT, MICH. THE LEAVITT MACHINE COMPANY = 
(435) 10 East River St., Orange, Mass.. U. S. A. = 








Please Send Catalog HAGER WILLIAMS 


Atlas Valve Co., 289 South St., Newark, N. J. 











Please send Catalog No. 21, Edition 2, on be ne rater 
“Regulating Devices.” ec a ve a 
oP SSS ee lis anne Rd tae Mal 
‘oe WILLIAMS GAUGE COMPANY 
ERE TE Hirer rshennenstewersnssnessasnanana’ — — 
Se, POUND on ivcccvcsccccsccecscctavesoneses Pittsbureh, Pa. 343 So. Dearborn St., Chicago 




















KENNEDY VALVES 


FOR EVERY POWER PLANT SERVICE 


» Gate, globe, angle and check valve patterns; in bronze, iron-body bronze-mounted, and all iron; for screwed or flanged 
‘onnections, and in a wide range of sizes for low, medium, high and extra high pressures. Also complete lines of stand- 
ard cast iron flanged fittings and flanges, malleable iron screw ed pipe fittings and bronze screwed pipe fittings. Send for catalog. 
New York, Chicago Salt Lake City 
Philadelphia, Cleveland, Atlanta The Kennedy Valve Mfg. Co., Elmira, N. Y. El Paso, Los Angeles, San Francisco, Seattle 
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99 traps in Chase Brass plant 


“Wenn Brass & Copper Company’s new 
mill in Cleveland, costing $12,000,000, 
is rapidly nearing completion. Every mod- 
ern improvement in present-day mill con- 
struction is apparent ata glance. And vital 
to this great new plant’s efficient operation 
will be its steam lines, for power, and for 
Operation of its modern equipment for 
creating its own healthful plant ‘‘weather’’. 


Assuring fuel economy and unfailing efficiency of 
steam lines, 99 Strong steam traps are installed at strategic 
points. Each of 48 York unit heaters, one of which is 
shown, are equipped with two Strong inverted bucket 
traps, insuring positive intermittent drainage of con- 
densate for years to come. 

Strong traps cannot air-bind. All working 
parts including valve seat and disc of Strong 
(20 Series) inverted bucket steam traps are 
made of ANUM-METL, an almost inde- 


structible alloy. Ask for Bulletin. 


* Rap,’ “> Behn a 
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3-Way Emergency 
Valves, Engine 
Stops, Instan- 
taneous Closing 
Valves, Combined 
Throttle and 
Quick-Closing 
Valves, Balance 
Throttle, “EVR- 
TYTE” Globe 


HAMMOND |=: 


MANUFACTURERS OF STEAM SPECIALTIES « CLEVELAND, OHIO 
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Among Strong 
steam specialties 
are Strong Steam 
Traps, Radiator 
Traps, Vacuum 
Traps, Pump Gov- 
ernors, Reducing 
Valves, Separa- 
tors, Non-Return 
Valves. 





























THE PLANT REVOLVES AROUND HEAT 


Accurate knowledge of tempera- 
tures and their significance is one 
of the most important elements in 
plant operation. 


Tycos Instruments have “grown 
up” with power generation and 
power application. 


Their accurate readings, and 





RECORDING : INDICATING : CONTROLLING 


laylor Instrument Companies 


accurate control of temperatures 
and pressures, are accepted as the 
final word in instruments of this 
class. 


Too much depends upon heat con- 
trol to take chances with question- 
able equipment. 


Choose carefully—choose T'ycos. 














O 
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BOUT 80% of the country’s largest 
power and industrial plants use the 
Nicholson Super-Trap to take care of high 
pressures and high temperatures. 
Super-Trap is being specified by the 
majority of the most prominent construc- 
tion engineers of modern power plants. 


Here are the reasons: 


The Super-Trap occupies small space but has large 
capacity. Discharge valve is of the non-wire 
drawing type. Float of nickel steel, welded 
and nickel-plated. Guaranteed non-collapsible 
against steam pressures up to 1000 pounds. 
New hand blow-off feature. Valve, seats and 
working parts of monel or stainless steel. 


Order a SUPER-TRAP for a 60 days’ trial. 


ROCHESTER, N. Y., U. S. A. 
CANADIAN PLANT, TYCOS BUILDING, TORONTO 


MANUFACTURING DISTRIBUTORS IN GREAT BRITAIN 
SHORT & MASON, LTD., LONDON 


UUNLANSKEREAROAEAALUGULEUDSALOSLOARAAELUOESSOUGLSOUOODOOUALOOOOSOULOSUESONOOR, 





W. H. NICHOLSON & CO. 
125 Oregon Street, Wilkes-Barre, Pa. 


Please send Bulletin, further information and prices on Nichole 
son Super-Trap. 


DERM noo. 00560b00000060008 céncdenececeocnsveceecoece 
































H 





MASAANOASAAAIAASONELIOUNL 


The ’ 
| GENUINE 





will solve your condensation 
problem whether it be steam, 
air or gasoline. 


May we send Catalog 
A-9 giving complete 
information? 





The C. E. SQUIRES CO., Cleveland, O. 





There ts an Armstrong 
Trap for every need 





ANY 
SOREL 
District Armstrong Machine W. 
Representatives in 40 Cities 312 Maple Sten tiene 

















STERLING TRAPS 


Return Traps - Lifting Traps 
Vacuum Traps - Separating Traps 


Sterling Engineering & Manufacturing Corp. 


(Templeton Mig. Co.) 119 Business Street, Boston, Mass 
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But who wants to keep an eye 
—or a hand—on a bearing to 
be sure it doesn’t, when Dixon’s 
Graphite Cup Grease spreads 
its cooling, smooth, wear- 
resisting lubrication to every 
part of the bearing. 


In Dixon’s Graphite Cup 
Grease, finely pulverized Flake 
Graphite—itself a lubricant— 
is combined with the finest 
quality greases. Flake Graph- 
ite, brought to the bearing 





| ‘watched bearing seldom overheats 


surfaces, takes the load and 
wear — prevents overheating 
and scoring. There’s economy 
in such lubrication. 


Dixon’s Graphite Cup Grease 
is made in six degrees of hard- 
ness—No. 3 is recommended 
for general use. 


Give Dixon’s Graphite Cup 
Grease a trial on any bearing 
—you won't have to nurse it 
to keep it cool. 


Write for Circular No. 94R 


OTHER DIXON GRAPHITE PRODUCTS 


Flake Graphite 
Pipe Joint Compound 


Waterproof Graphite Grease 


Belt Dressing 
Graphite Seal 
Industrial Paint 


JOSEPH DIXON CRUCIBLE CO. 


Established 1827 


Jersey City Xe New Jersey 


DIXON 


GRAPHITE 
on SI = Bc) = dt) 
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“Shoots” trouble,—prevents 
trouble 






TO TEST 





Ol 








1255-L. 


TO 


James G. Biddle 
‘ DB) DY 1211-13 Arch St. 


4 EG 0 H MS Philadelphia 





“BRIDGE-MEG" 





[RESISTANCE ia TESTER | 





You can very largely relieve 
QT AYAYEY LB E yourself of responsibility for 

electrical failures 
- costly shut-downs by checking 
insulation and circuit resistances 
with this new ‘‘Megger’’ 


D) HW M ment. Une trouble prevented will 


save its cost. Write for Bulletin 


How Do You Judge Oil? 


When it takes a chemist who has specialized in oils, 
several hours with delicate testing equipment before 
he can pass judgment on an oil, what chance does the 
average purchaser have in judging it by the “feel,” 
the “color” and the price? 


back of it. 


born oils are in world wide power plant service. 


Inquiry invited. 


DEARBORN CHEMICAL COMPANY 
CHICAGO: NEW YORK: 
310 S. Michigan Avenue 205 Kast 42nd Street 
Canadian Offices and Factory: 
2454-64 Dundas Street, West, Toronto 


LUBRICATION 





You must buy oil on the reputation of the house 


The Dearborn Chemical Company entered into the 
scientific study of lubrication many years ago and 
pioneered to such an extent that today the Dearborn 
Laboratories and the lubrication specialists of this 
organization are counselors of leading manufacturers 
of equipment on their lubrication problems and Dear- 


Dearborn is a great name in scientific lubrication. 


DEAR IEQ@EEN ere 7 Ss 
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TO ERR IS HUMAN 


To eliminate the occasional errors of 
hand control of temperature 
mechanical accuracy of a Powers auto- 
matic regulator not only 
production—but secures ; 
still better and more i 
form product. 
engineers study your prob- 
lems of temperature 
trol and recommend 
type of regulator that will 
give best results at lowest 


cost. 





2771 Greenview Ave., 
CHICAGO 


POWERS necu LATOR CO. 


COMBUSTION 
INSTRUMENTS 


DRAFT GAGES’ CO2 RECORDERS 
FLUE GAS ANALYZERS 
BOILER CONTROL PANELS 


Ask for Bulletin_ 
Ghe Hays Corporation. 
MICHIGAN CITY, INDIANA 

















O-Z Improved Hand 

Tachometers 
Do away with the troublesome sliding gear 
shift; ball-bearing, dust-proof.fool- 
proof, large dial, greatly reduced 
over all length. Five ranges on one 
spindle, for speeds from 20-410,000 R.P.M. 
Dead-beat, accurate within % of 1%. The 
only real improvement in tachometer construc- 
tion in the last 20> years. Write for new 
eatalog. 


0. Zernickow Co., 21 Park Row, New York 










Heads, Write for Red Head bulletin No. 45. 


ELLIS DRIER WORKS 
Division G.L.M. Corp. 
822 W. Washington Blvd,, Chicago 








Specify RED HEAD Steam Traps 


The superlative construction of Ellis Red Head Traps, 
plus a new and vital feature, an ingenious air elim- 
inator, makes perfect trap operation a certainty under 
all conditions. Positively non-air binding. Know the 
economy ot unfailing service by installing Ellis Red 











= George Scherr Co., 142 W. Liberty St., N. ¥.C. 


MEASURE SPEED 
withthe 9&§ 


SPEED INDICATORS 
No timing needed — counting mecha- 
nism runs 6 seconds. Indicates r.p.ia. 
as well as surface speeds in feet. 
Write for details. 
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NASON MANUFACTURING — 7I- FULTON ST. NEW YORK CITY 
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“We are using Texaco Algol;Oil for 
the lubrication of our Fairbanks- 
Morse Diesel Engines ... and 
have been using The Texes Com- 
pany’s oil for the past two and a 
half years with the best of results. 
I would recommend Texaco Algol 
Oil to anyone for the lubrication of 
Fairbanks-Morse Diesel Engines.’ 


2 


“We are using Texaco Algol Oil for 
the lubrication of our Diesel engines 

. and will be glad to recommend 
Texaco Algol Oil for the lubrication 
of both De La Vergne and Fairbanks- 
Morse Diesel Engines. We have 
been using this oil here for the past 
three years and have never had any 
trouble whatever with the lubri- 
cation.” 








Users 
of Texaco 
Lubricants 


peak up 


Here are two statements which should be of inter- 
est to every Diesel engine operator. They are from 
the superintendents of two municipal power plants 
in North Carolina. 


On the strength of these recommendations, 
Texaco is now lubricating Diesel engines of another 
near-by city. Texaco Diesel Engine Lubricants are 
performing the same excellent service in a great 
number of Diesel power plants all over the country. 


Texaco Algol Oil is one of a series of Diesel 
Engine Lubricants, the various members of which 
differ in viscosities as may be necessary to meet 
varying temperatures and operating conditions. 
The Texaco Lubrication Engineer can advise you 
which oil of the series will best meet your con- 
ditions: Write The Texas Company first on Diesel 
Engine Lubrication. 


COMPAN Y 
New York City 


T #.s 7? BxXA S 
135 E. 42nd Street 
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DIESEL ENGINE OILS 
TURBINE OILS 
STEAM CYLINDER OILS 

COMPRESSOR OILS 

ELECTRIC RAILWAY LUBRICANTS 


and other special machinery oils 
for unusual operating conditions 


i 
UNIFORMITY 


assured by rigid laboratory control 


i 
APPROVAL 


by leading engine manufacturers 














UTS 


No Sacrifice 
of Quality 


That’s the reason for the un- 
usual performance of U. S. G. 
brushes—quality is never sac- 
rificed for price or speed. 


Every U. S. G. brush is made to 
fit your specific requirements— 
“tailor-made” as to size and 
materials. 


U. S. G. offers you a brush serv- 
ice that means the economical 
solution to even your most try- 
ing brush problems. Let us 
make you a trial set. 





SEND FOR CATALOG. 


The UNITED STATES 
GRAPHITE COMPANY 


SAGINAW, MICHIGAN 





The refiners of Deep-Rock lubricants are 





unusually well qualified to assist in select- 
ing the correct oil for every kind of power 
unit. Deep-Rock has supplied many of the 
largest and finest public utility plants in the 
country for many years. Send for “Mighty 
Drops of Lubricant,” a booklet on bearing 
pressures, lubrication and other operating 
problems. 


OIL FILTERS 

OILING SYSTEMS 

OILING DEVICES 

SIGHT FLOWS 

TELESCOPIC OILERS 

Since 1897 
402 N. Hermitage Ave., 

Chicago, U. S. A. 





NUGENT <A 








DEEP ROCK OIL CORPORATION 


General Sales Offices: 300 West Adams Street, Chicago 
New York Office: 111 Broadway 
Refinery: Cushing, Oklahoma 










A Unit of the Standard Gas 
& Electric System 





00 
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For Guide Ratls 
Economical—REFILL once a YEAR—Reliable 
YVAN ZENON 
244-22 136th Avenue, Rosedale, L. I., N. Y. 


FREE TRIAL Catalogue on Request 











OPEN STEEL FLOORING 


Triple locked under 
1600 tons pressure 





Manufactured by 
THE TRI-LOK COMPANY O 
PITTSBURGH PENNSYLVANIA ‘ ip ; 
National Distributors p 
DRAVO-DOYLE COMPANY 
PITTSBURGH PENNSYLVANIA 
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BRISTOL’S 
REG. U.S. PAT. OFFICE. 


Recording Instruments 


for pressure, vacuum, draft, temperature, electrical units, liquid 
level, speed, and other factors. Write for Bulletin 1007-G. 











THE BRISTOL COMPANY, Waterbury, Conn. 
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TURNING THE SPOTLIGHT ON 





POWER PLANT LUBRICATION 





Carbon Trouble in Diesels 
Can Be Stopped 


Because of high compression pressure 
and temperatures employed in the firing 
cycle of Diesel engines, accumulation of 
excessive carbon deposits is sure to oc- 
cur with improper lubrication. Only with 
a lubricant that has all of the necessary 
characteristics for such service will de- 
posits around the ports and piston rings 
be kept down to the minimum. 


Nonpareil Diesel Oil has these charac- 
teristics. The dark, gummy and sticky de- 
posits which are frequently found, even 
after short periods of operation, are very 
noticeably absent when Nonpareil 


Diesel Oil is used. Tests and plant opera- 
tion have proved decisively that carbon 
deposits are reduced to at least one- 
third and often less...and the small 
amount of carbon that does accumulate 
is soft and light... easily removed. 


Let us prove this to you by actual test in 
your plant. A member of our Engineering 
Staff, thoroughly trained in the lubrica- 
tion requirements of Diesel engines, will 
conduct the test. To avail yourself of this 
service costs you nothing, nor does it 
obligate you in any way. Just phone or 
write our nearest office. 


STANDARD OIL COMPANY (Indiana) 
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General Offices: 910 South Michigan Ave. Chicago, Illinois 


Chicago Detroit Grand Rapids Joliet Mason City Saginaw South Bend 
Davenport Duluth Green Bay Kansas City Minneapolis Sioux City St. Louis 
Decatur Evansville Huron La Crosse Milwaukee Peoria St. Joseph 
Des Moines Fargo Indianapolis Mankato Minot Quincy Wichita 


«306 


| 








Right now under the 
cold, calm eye of stern 
business judgment and 
the lash of fierce compe- 
tition, waste and extrav- 
agance of every kind are 


MAINTENANCE. sztice of eve hi 


Power losses and ex- 
cessive maintenance, the 
loot of those commercial 

‘ thieves, who while they 


may steal only a little at a time, heep everlastingly at 
it, are being watched as never before. 

Obsolete, time-wasting and inefficient drives, the 
prisoners at the bar, are going the hard way. 

And as the final solution to speed reducer problems, 
many executives are finding the answer in Palmer-Bee 
Herringbone Speed Reducers, the product of over 
twenty-five years of manufacturing experience. 

With from 97 to 99% operating efficiency, absolutely 
vibrationless, and with shafts and gears amply oversize 
to provide overload capacity for starting and emergency 
loads, Palmer-Bee Herringbone Speed Reducers will 
give that trouble-proof performance demanded by the 
competent, up-to-date executive. 

Where for one reason or another they may be 
preferable, we also manufacture Mill type spur gear 
and worm gear reducers, together with a complete line 
of flexible couplings. 

Write us, outlining your power transmission probe 
lems, or ask for our Speed Reducer catalog. 


PALMER-BEE COMPANY 


{1707-27 Poland Ave. - Detroit, Mich. 
imine eae ee 
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The FULTON — 
Gas- 
Fuel 

BOILER 

GOVERNOR 


Designed for steam boilers using gas for fuel. 
It automatically feeds the gas to the boiler 
furnace in such quantity as to maintain a con- 
stant given steam pressure under varying con- 
ditions of load. Hence there is no danger of 
over pressure of steam; nor does the steam 
ever fall below the working pressure. 








It.will maintain’ any given pressure desired, 
from one pound to 150 pounds or more, with- 
out attention from the engineer, no matter how 
frequently or how greatly the demands for 
steam may vary. 


Write for our catalogue. 


The Chaplin-Fulton Mfg. Company 


28-40 Penn Ave. ( *F Pittsburgh, Pa. 


Manufacturers of the Vigilant Feed-Water Regulator 
and other Steam Specialties 








UO 


SIMPLEX 
METERS 


SIMPLE—ACCURATE—DEPENDABLE 
Write for Data 


SIMPLEX VALVE & METER COMPANY 
747 Upland St., Philadelphia, Pa. 


QICAN 
RING CRUSHER 


Produces even sized product, resulting 
in uniform combustion and easier con- 
trol. Results check! 


American Pulverizer Co., St. Louis, Mo. 
Original Manufacturers of Ring Crushers. 


MINERAL RIDGE 
























TUBE COMPANY 
YOUNGSTOWN DISTRICT) OHIG 














: Only Reliable 
: Products Can Be 
: Continuously Advertised 
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A CONTROL 


LABORATORY 
where quality is double checked 


A recent advertisement in this series dis- 
cussed the continuous laboratory testing 
of Pure Oil lubricants at refineries. 


Here is still another step to doubly 
assure uniform quality. The photograph 
above shows a corner of the re- 
search laboratory, where the 
work of the refinery laboratories 
is continually checked, both as to 
methods and condition of equip- 
ment and for quality of products. 


THE PURE OIL COMPANY 





In addition, a large staff of highly skilled 
technically-trained men is maintained 
here for research work, to develop better 
lubricants for each of the many services 
for which lubricants are used. The grow- 
ing popularity of PURE OIL 
lubricants in industrial service 
is based upon good products and 
good service. Enlist their serv- 
ices for your plant. ’Phone, 
wire, or write nearest sales office. 


U.S. A. 
Producers, Refiners, Marketers of a complete line of petroleum products 
* REFINERIES: * 
Marcus Hook, Pa. Heath, Ohio Muskogee, Okla. Ardmore, Okla. Smith’s Bluff, Texas 
Cabin Creek Jct., W. Va. 
* SALES OFFICES: * 


Chicago, Ill. Pittsburgh, Pa. Minneapolis, Minn. Columbus, Ohio New York, N. 
Kethlehem, Pa, Charleston, W. Va. St. Paul, Minn. Akron, Ohio Syracuse, N. Y. 
Philadelphia, Pa. Wheeling, W. Va. Canton, Ohio Cincinnati, Ohio Troy, N. Y. 
Wilkes-Barre, Pu. Binghamton, N. Y. Indianapolis, Ind. Dayton, Ohio Utica, N. Y. 
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Save 
Power —with 


Phil hilac lelphia 
PEED ) REDUCING UNITS 


(ONE NAME-ALL TYPES) 





The average open gear train reduction device 
consumes about 25% of the power generated 
by the prime mover, is hard to lubricate, on 
account of being exposed to dirt, moisture, 
grit, etc. This results in excessive wear, 
which produces vibration and pounding,—with 
resultant short life. 
Philadelphia Speed Reducing Units deliver a 
“high precentage of applied power’, because 
every precaution has been taken to reduce 
friction to a minimum. Ball or Roller Bear- 
xs (or both) as the service requires, are used 
on\ shafts,—while all moving parts operate in 
an) “oil bath”. Another advantage: All gears 
uged in Philadelphia Units have “perfect tooth 
ntact” and are made of the highest grade 
metals obtainable, properly treated for resist- 
ance to wear. 


Remember we make ALL types of Speed 
Reducers, under one name—‘ Philadelphia”. 
The result of nearly 50 years’ GEAR MAK- 


ING experience. 


capacities, etc. 





Sectional view American Oil Filter 


New York, 12 E. 41st Street 


OIL FILTERS 


FOR EVERY INDUSTRIAL REQUIREMENT 


The new booklet on Burt Oil Filters contains an abundance of 
useful and interesting facts about the filtration of waste oil. 
Each type of Burt Filter is completely described giving prices, 
Your copy will be mailed on request. 


THE BURT MFG. CO. 


Ventilators — Oil Filters — Exhaust Heads 
232 Main St., Akron, Ohio 








Type AT—Size 1059 Worm Unit driving a conveyor in a well 
known Cement Mill. Hp. 15—900 r.p.m.-—ratio 15 2/3:1. 


HILADELPHIA ; 





CEAR WO RKS © 


PHILADELPHIA, PENNA. 


Branch Sales and Engineering Offices 


Pittsburgh, Pa., Farmers Bank Bldg. 











SN ee You can’t pick the corners off— 
Sy 
‘ SKOOK U a 
, ( patented) 


cross expansion piston 
rod packing 
Skookum corners won’t even 


break off in the stuffing box. 


Write for free working sample. 


Pioneer Rubber Mills 


New York 


Chicago San Francisco 
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Clip This Ad. 


to your letterhead. 
We_ will send_ folder 
giving sizes and prices, 


Slexitallte 
*Flexitallic” Gasket Co. 


Camden, N. J. 










Armor 


Clad 


Tested to 9000 
Ib. per sq.in. 
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METALLO GASKETS 


Indestructible asbestos cord laid in circular groove by 
protecting cover of copper is the basis of the Metallo 
Gasket—a gasket that is making an enviable record 
under the severest conditions. Write for ILLUSTRATED 
catalog and free samples. 


METALLO GASKET COMPANY 
New Brunswick, N. Jd. 
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THGGATOAAGLE 








Who said you needed a 10 acre lot? 















Spraco pond on the roof of an ice plant. 


Since 1913, Spraco has been installing 
spray cooling systems on plant roofs. 


They cost less than a tower to erect and 
maintain, and cooling results exceed those 
obtained by other systems due to uniform 
distribution and fineness of spray produced 
by patented Spraco nozzles. 


The roof is easily prepared by removing 
loose gravel and applying one or two extra 
moppings of high grade roofing compound. 
Spraco metal louvre fence effectively pre- 
vents spray drift, has very little effect on 





Paid for itself in 18 months. 


Puta 
Spraco 
Cooling 
System 
on your 
roof... 


cooling efficiency and a gale of 60 m.p.h. 
will not blow it down. The lightest roof 
which meets building requirements will 
carry the fence. 


Cut the cost of cooling condensing or 
circulating water by installing a Spraco sys- 
tem on your roof. Send the coupon. 


Please send Bulletin 392 describing Spraco cooling 
system, 

IWRRDOME cd Sc Rrsiteve tas) ue chen a(S) EER G)-SRALEaNe enantio ore leanne Sees 
ST eee eee ee eee Te eee eee ee ee ee 
ER ree ee eee ee eee eee 
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Spraco metal louvre fence around a spray pond on the roof of a Cleveland manufacturer, 
186 ft. long by 43 ft. wide, serving 5000 kw. Turbine. 




















SUCCESSORS TO 


120 CENTRAL STREET 
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Long Steam Lines 
Superheated Steam 
Less Condensation 
Lower Fuel Costs 


The pipe lines from the Lewis Jones, Inc. Central 
Heating Plant in the fashionable Overbrook Colony at 
Philadelphia extend as far as two and one-half miles. 
In lines this long, rapid condensation and great loss of 
heat would result were it not for the Badenhausen Boil- 
ers and the dry steam they deliver, superheated 20 to 
30 deg. F. With this superheat there is little condensa- 
tion and fuel costs are kept down. In fact the first 
Badenhausen Boiler installed here reduced coal con- 
sumption 20% as compared with the old boilers. 


So completely satisfactory was this first Badenhausen 
unit that the Overbrook installation has grown as fol- 
lows :— 


1919—_1— 600 hp. boiler 
1922—1—1000 hp. boiler 
1925—1—-1000 hp. boiler 
1927—1—1200 hp. boiler 
1929—1—1400 hp. boiler 


Badenhausen installations increase because Badenhausen 
equipment is satisfactory—this is only one of many in- 
stances. Why not get the complete’ Badenhausen story P 


BADENHAUSEN CORPORATION 
Cornwells Heights Philadelphia, Pa. 


Agents in all principal cities 























HIGH 
EFFICIENCY 


HIGH 
CAPACITY 


ECONOMICAL 
OPERATION 














Os & 
\ BADENHAUSEN-THE WORLD oven 


Trade Mark 
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Crossett Lumber Company, Crossett, Arkansas 


THE 
@ext TRADE EMENT - (UN, 


serves all industries 


This lumber mill is typical . .. the ‘Cement 
Gun” will save money in your plant, similar to 


ft dl those it is effecting in hundreds of other concerns. 

andies : 

Use it for repair and maintenance work! _Use it 

DRY to avoid lengthy boiler shutdowns. It will save 

x its cost in one or two jobs. Our Contract Depart- 
Materials ment will do the work for you. 


Write for Bulletin 189A giving full details. 





Cement-Gun Company, Inc. 


Allentown, Penna. 





Cement-Gun Co., Ine, 

Allentown, Penna, 

Without obligation, I will be pleased to 
receive your new 16-page, 6 by 9 in. bulletin 
139-A giving the many ways of reducing 
eosts. of furnace linings, baffles, chimneys, 
coal] bunkers. 
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eM Mult: 


Please write 
for bulletin 
on boiler 
cleaning by 
modern 
methods. 
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DODGE MANUFACTSRING CORPORATION 
Mishawaka, Indiana 


The World’s Marketplace for Industrial Equipment 
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| FRANCE 
Metallic Packings of the Better Class 


(deal for superheated or saturated steam, ammonia, air or 
gas forall pressures and operating conditions. Last 5 to 26 
rears. Sold on approval. 

Write for catalog and list of users. 


FRANCE PACKING COMPANY 
6600 Tacony St., Philadelphia, Pa. 
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ONTROLLED speed is the basic 

principle of modern production. In 
this filling and packaging line, as in 
hundreds of other applications, the 
LEWELLEN Variable Speed Transmis- 
sion synchronizes operations, saving 
time, avoiding waste, and speeding up 
production. 


Every power-driven conveyor needs the 
LEWELLEN Transmission, to make it 
most efficient. Put a LEWELLEN on 
your conveyor, and see the improvement. 












If you do not have 
our latest catalog 
No. 25 we shall be 
glad to furnish it, 
upon your request. 











LEWELLEN 


MANUFACTURING @ 
COLUMBUS-INDIANA 
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SEARCHLIGHT SECTION 


EMPLOYMENT AND BUSINESS OPPORTUNITIES—USED AND SURPLUS NEW EQUIPMENT 


UNDISPLAYED—RATE PER WORD: 


Positions Wanted, 5 cents a word, minimum 
$1.00 an insertion, payable in advance. 
Positions Vacant and all other classifica- 
tions. excepting Equipment, 10 cents a 


word, minimum charge $2.00. 
Proposals, 40 cents a line an insertion. 


ar 


INFORMATION: 


Box Numbers in care of our New York, 
Chicago or San Francisco offices count 


10 words additional in undisplayed ads. 


Discount of 10% if full payment is made 
in advance for four consecutive inser- 
tions of undisplayed ads (not including 


proposals) . 


COPY FOR NEW ADVERTISEMENTS RECEIVED UNTIL 5 P.M. WEDNESDAY FOR TUESDAY’S ISSUE. 


DISPLAYED—RATE PER INCH: 


AON? ae ROO iss soo oats $6.00 an inch 
SMO: 19 ARES oo os oe ees 5.75 an inch 
S to 1% inehes........... 5.50 an inch 


Other spaces and contract rates on request. 
An advertising inch is measured vertically 
on one column, 3 columns—30 inches— 
to a page. Power 








EMPLOYMENT SERVICE 





IF YOU are qualified for position between 
$2,500 and $25,000 and are receptive to 
negotiations for new cennection, your response 
to this announcement is invited. The under- 
signed provides a thoroughly organized service. 
established twenty years ago, to conduct con- 
fidential preliminaries, and assist the qualified 
man in locating the particular position he de- 
sires. Not a registration bureau. Retaining 
fee protected by refund provision, as stipulated 
in our agreement. Send name and address 
only for description of service. R. W. Bixby, 
Inc., 270 Main Street, Buffalo, New York. 








POSITION WANTED 





TURBINES 


100-hp. Terry Turbine with gears. Speed 
3950/860 r.p.m. For 160 Ibs. steam 
pressure. 50° superheat and 2 Ibs. 
back pressure. 
Absolutely New—Never Been Used. 
$1,000 “as is’’ f.o.b. ears, Jeannette, Pa. 


180-hp. Moore Turbine With gears. Speed 
3380/860 r.p.m. For 130 Ibs. steam 
pressure, 0° superheat and 1 Ib. back 
pressure. 
Used — but in good condition — $500 
“as is’ f.o.b. cars, Jeannette, Pa. 


ELLIOTT COMPANY 


Jeannette, Pa. 





CHIEF engineer with technical and _ practical 

knowledge in economical and efficient installa- 
tion. maintenance and operation in steam. elec- 
trie and power plants, desires position. Gold 
Seal license. John Zschocke, 27 Budd _  St., 
Morristown, N. J. 








REPRESENTATIVES WANTED 


Sales Representatives 

Who can produce to complete our sales organiza- 

tion in exclusive open territories: commission 
only. Syrosil is an established refractory lining 
for industrial and steam boiler furnaces. Used 
by Studebaker and other large firms. It is 
infusible at 3.400 deg. F., resists slag and iron 
oxide. Syrosil Company, Elkhart, Ind. 











Used Power Equipment 
Bought, Sold, Installed by Specialists 


Power Plant Installations 


Purchasing and Inspection 
Commissions Executed 


Bank and Mortgagees’ Appraisements 
W. H. HACKETT 


Room 3411, 452 Lexington Ave., N. Y. C. 
(Phone Murray Hill 2267) 
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Notice To 


Advertisers! 


Owing to the Holiday, 
July 4th, the “Search- 
light” pages of the 
July 8th issue of 


POWER 


will close one day in 
advance of the regular 
schedule. 


Advertisers will be co- 
‘operating with us by 
sending new advertise- 
ments or changes of 
copy early. 


FINAL CLOSING TIME 
5 P.M. Tuesday, July 1st. 

















SALESMAN WANTED 





Metropolitan Area 


Established trade and product for industrials. 

jobbers. large earnings, paid in full weekly. 
Exceptional opportunity for one who means 
business. Replies confidential. SW-944, Power, 
Tenth Ave. at 36th St.. New York. 








PATENT ATTORNEY 





PATENTS: Free information on patenting new 

inventions. Free booklet and blanks. In- 
quiries personally answered. Sterling Buck, 699 
F. Washington, D. C 








WANTED 


ORPORATION located in New 
York has opening for 


PATENT 
ATTORNEY 


with Patent Office experience and 
also experience in patent soliciting. 
Engineering experience particularly 
along combustion and heat transfer 
lines. desirable. Write stating age, 
training, experience, present loca- 
tion and salary required. 

P-947, . Power 
Tenth Ave. at 36th St., New York City 











Agents 
Salesmen 


Representatives 


Selling Opportunities 


You can find them all 
through an ad in the 


SEARCHLIGHT SECTION 


Your ad here will have 
the attention of the 
whole industry and the 
cost is small. 


For Every Business Want 


“Think SEARCHLIGHT First” 
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TURBO GENERATORS 
1—3750 kva., G.I. with -surface condenser. 
1—1500 kva., G.E. extraction type. 

1—1000 kva., G.E. with Alberger Condenser. 
1—625 kva., G.E. with jet condenser. 
2—300 kva., G.E. with condensers. 

1—250 kva., Westinghouse non-condensing. 
2—100 kva., 

1—94 kva., Weetinghouse. 

1—75 kva., Allis-Chalmers. 


60 CYCLE A.C. ENGINE UNITS 


1—50 kva. to Ridgway. 

2—75 kva. to Ames. 

1—80 kva. to Skinner. 

1—125 kva. to Skinner. 

1—125 kva. to Hamilton Corliss. 
1—150 kva. to Chuse Unaflow. 
1—150 kva. to Harrisburg 4 valve. 
1—156 kva. to Skinner Unaflow 
1—180 kva. to Skinner Unaflow. 
1—240 kva. to Harrisburg, 4 valve. 
1—250 kva. to Ridgway Unaflow. 


FAIRBANKS DIESEL UNITS 


2—35 kva., 3 ph., 60 cy., 220 volt. to Type 





“Y”’ oil engines with exciters and panels. 


WHAT DO YOU WANT? 


MOTOR GENERATORS 

1—500 kw., 250 v. G.E. gen. to 700 hp., 3 ph., 
60 cy. syn. motor. 

1—150 kw., 550 v. “SK’’ Westgh. gen. to syn. 
motor. 

1—90 kw., 250 v. G.E. gen. to 150 hp., 3 pk, 
60 cy. syn. motor. 

1—70 kw., 240 v. G.E. gen. to 125 hp., 3 ph, 
60 cy. syn. motor. 


STATIC CONDENSERS 


1—150 kva. G.E.—1—200 kva. G.E. 
SPECIAL 


10—250 hp., 3 ph., 60 cy., 2300 v., 585 r.p.m. 
Crocker-Wheeler slip ring motor with oil, 
switch, controller and resistance—$800 each. 


WATER WHEELS & GENERATORS 


5—Leffel wheels to 250 to 450 kw. gen. 


NEW WESTGH. SYN. MOTORS 


Sizes from 125 to 575 hp. 


MOTORS 


Thousands of them in all sizes and for various 
electrical circuits. 


WHAT HAVE YOU FOR SALE? 


GEORGE SACHSENMAIER CoO. 


8403 Hegerman Street, Holmesburg, Philadelphia, Pa. 











A.C. UNITS 


500 KVA. C. W.—Chuse 4 valve 

450 KVA. Al.-Ch.—Hamilton Corliss 

312 KVA. G.E.—Chuse 4 valve 

312 KVA. G. E.—Skinner Uniflow 

312 KVA. Al.-Ch.—Erie Ball 4 valve 

187 KVA. G. E.—Skinner Uniflow 
125 KVA. G. Ly —Erie Ball 4 valve 
50 KVA. G. E.—Chuse Uniflow 


A.C. TURBO UNITS 


1560 KVA. Wehse. ‘new 1921” 
1250 KVA. Wehse. ‘‘Auto. bleeder”’ 
937 KVA. G.E. ‘‘new 1924” 


POWER PLANT EQUIPMENT CO., Inc. 





780 KVA. Wehse. ‘new 1923” 
750 KVA. G. E. ‘‘bleeder”’ 

625 KVA. Wehse.* ‘back pressure” 
375 KVA. G. E. ‘‘new 1924” 

187 KVA. Wehse. “new 1924” 
125 KVA. G. E. “new 1922” 


Boilers (A.S.M.E.) 


502 HP. Heine, 225 lbs., with Riley Under- 
feed Stoker, new 1926 

625 HP. Erie City. Heine, new 1925, 225 
Ibs. 

502 HP. Sterling, 200 Ibs., stokers 

600 HP. Heine, 200 Ibs., oil burning 

440 HP. Heine, 165 lIbs., hand fired 


39-41 Cortlandt St., 








10,000 KVA Turbo typical of 4 units recently 
delivered and similar to the following. 


PRACTICALLY NEW 100% INTERNAL 


EXCELLENCE WESTINGHOUSE  CON- 
DENSING TURBO UNITS COMPLETE— 
INSTANT SHIPMENT 

1—15,000 KW CW-218 Frame—1800 RPM 
1—10,000 KVA CW-118 Frame—1800 RPM 
1— 7,500 KW CW- 78 Frame—1800 RPM 
1— 5,500 KVA CW- 76 Frame—3600 RPM 
1— 4,000 KVA CW- 76 Frame—3600 RPM 
2— 1,700 KVA CW- 26 Frame—3600 RPM 
1— 1,500 KVA CW- 16 Frame—3600 RPM 
(3 phase, 60 cycle, standard voltages) 
A.S.M.E. CODE DESIGN BOILERS 
200-225 Ibs. 
2—1500 H.P. Cross Drum B & W 
2—2650 HP. Ladd Bent Tube 
5— 627 HP Stirling Plant, modern s‘okers, aux- 
iliaries 
8— 504 HP B & W Vertical Steel headers, et al. 


CONDENSERS MOTOR GENERATOR SETS 
Verification and proof of new equivalent condition 
easily reached on personal inspection 
50% to 200% saving on investment 


Send us list of your requirements—or what you 
have for sale 


“Come to Cincinnati” 








New York City, N. Y. 


BIG BARGAIN! 


185 kva. Engine Generator Set including 
exciter, generator panel, voltage regu- 

lator, ete. $900 f.o.b. cars if taken at once. 

150 hp. Ames Uniflow Engine. Will sacri- 
fice to move promptly. 


N. F. PARENTEAU 
Plaza Hotel, 551 Cass St., Milwaukee, Wis. 








USED POWER EQUIPMENT 


Released from service by a number of 
public utility companies 


Electrical—Hydraulic—Mechanical 


Our summary contains a complete list of equipment 
under above classification 


WRITE TODAY FOR YOUR COPY A 


Phoenix Utility Co., 2 Rector St., New York City 











Andrew |. Mehan Co. 
Dealers in New and Used 
Electrical Machinery 
Power Plants Bought and Sold 


143-145 N. 8rd St., Philadelphia, Pa. 








Good Used 







D ) a N m™\ Motors and 
4 ae, Machine Tools 
4 “ Write for 


Cy o7.N 
148N.3rdStPhiladelphiaPa\ Lists and Prices 




















BOILERS 


sure, A.S.M.E. code. 
A.S.M.E. code. 


1—150 HP. 72-in.x18-ft. Hor. Ret. Tubular, 
Ib. pressure, A.S.M.E. code. 


‘GENERATOR SETS 


"3 NORTH THIRD ST 


PHILADELPHIA, PA. 








2—500 HP. Heine Water Tube, 160 Ibs. Pres 
2—180 HP. Keeler Water Tube, 200 lb. Pressure, 


2—50 Kva. 220 y., 3 ph., 60 cy. Ridgway Gen- 
erators, direct connected to Ridgway Engines. 


THE OBRIEN MACHINERY 











A.C. ENGINE 


Generator Set 


200-Kw. Crocker 
Wheeler _ generator 
direct connected to 
Ames engine complete 
with switchboard, late 
type, in excellent con- 
dition. Immediate 
shipment. 


Large stock of Motors, 
Generators, etc. 


L. J. LAND 


144 Grand St., New York, N. Y. 





PU 
% 






we ELECTRIC SERVICE CO.“ 


Americas Used T ransfor mer 


2 Walnut Street 


TRANaeGEEEEUE 


—We buy modern type transformers —any size—any quantity. 
Wanted especially—high voltage large capacity transformers in carload shipments. 


Clearing House 
Cincinnatt,Ohio 












































J. G. BERGER 


Mechanical and Electrical Engineer. 


Designers of Pulverized Fuel and Stoker Fired 
Power Plants. Plans for best use of Central Sta- 
tion Power. Reports on how to reduce the cost of 
Power, Light, Heating and Process Steam in 
Paper Mills, Textile Mills, Quarries, Hotels and 
other Industries. Appraisals and Expert ‘Testimony. 


24 Commerce S8t., Newark, ef 








JOSEPH BRESLOVE 


CONSULTING ENGINEER 
POWER PLANTS 


Specialist in the Application of Steam 
and Electric Power to Industrial Plants. 


Oliver Building Pittsburgh, Pa. 


These Consulting 
Engineers— 


are ready to help you solve your 
plant problems—to help you get 


greater efficiency with lower cost. 


Consult this directory now 


W. E. MOORE & CO., Encrs 


Electric Power.and Industrial Plants 
Electric Furnace Engineering 
Development, Design, Supervision 


32nd & Putney Sts., Pittsburgh, Pa. 








ARTHUR L. MULLERGREN 
CONSULTING ENGINEER 


Specialist in Electric Light 
Power and Water 
Pumping 


Kansas City, Mo. 








CHAS. A. CAHILL & SONS 


ENGINEERS 

Water Supply 
Pumping Stations 
Plant Electrification Sewerage Systems 
Refrigeration Industrial Buildings 


MILWAUKEE, WIS. 


Power Plants 
Industrial Surveys 
Reports 


HALL LABORATORIES, Inc. 


R. E. Hall, Ph.D., Director. 


CONSULTANTS ON 
BOILER WATER CONDITIONING 


304 Ross St. Pittsburgh, Pa. 


- 80 Washington St., 


New York TEsTING LABRATORIES 


Analysis of 
Coal, Ash, Oils, Water, Metals 
Electrical and Power Plant Tests 
Inspectors of Materials 


New York City 








W.E.S. DYER 


Mill Engineer and Architect 


Pulverized Fuel Plants and Specifications, 
Industrial Buildings, Textile Mills, 
Factories, Power Plants 


Special Processes and Devices 


Land Title Bldg., Philadelphia 


W. W. JOURDIN & CO., Ine. 
POWER PLANT ENGINEERS 


175 Fifth Avenue 
New York 


OPHULS & HILL, Inc. 
POWER PLANT ENGINEERS 


Steam, Electric and Refrigeration 
112 West 42nd St., New York, N. Y. 








FEEDWATERS, Inc 


WaTER AND Borer EFFICIENCY 
This treatise shotdd be in every engineer's 
library, send for it today. 


Chicago, San Francisco, London, Hamburg 
40 Rector Street, New York City 


A. A. LANGEWALD, Jr. 


Consulting Engineer, Member A.S.M.E. 
Appraisals, Power Plant Construction, De- 
sign, Renovation. and tests, Electrical Dis- 
tribution, Switchboard Layouts. 


86 Essex St., Boston, Mass. 


SCOFIELD ENGINEERING CO. 
CONSULTING ENGINEERS 


Power and Industrial Plants and Processes. 
Water, Gas and Electric Systems. 


Commercial Trust Bldg., 
Philadelphia 








FrREYN ENGINEERING COMPANY 


INDUSTRIAL 
POWER PLANTS 


310 South Michigan Ave. 
Chicago, IIl. 


CHAS. T. MAIN, Inc. 


ENGINEERS 


Electrical, Steam and 
Hydraulic Power 
Industrial Buildings 
Valuations and Reports— 
Consulting Engineering 


201 Devonshire Street, Boston, Mass. 


W. J. SQUIRE 
CONSULTING ENGINEER 


Railways—Power Plants 
Industrial Power and Illumination 
Transmission Lines, Appraisals and Reports 


618 Dwight Bldg,, Kansas City, Mo. 











C. M. GARLAND & CO. (Inc.) 
ENGINEERS 


Finance, Design, Construct Power Plants— 
Industrial Plants 
Reports 


First National Bank Bldg., Chicago 








MEYER, STRONG 
& JONES, Inc. 


Power Plants—Mechanical and 
Electrical Equipment—Heating 
and Ventilating 


101 Park Ave., New York City 








JOHN A. STEVENS, Inc. 
Established 1909 
CONSULTING ENGINEERS 


Power Plants Paper Mills 
Dye Houses Surveys 


Lowell, Massachusetts 











‘ 


As Handy as T: heir T. elephone Books— 


Men in responsible charge of Central Stations and Industrial Plant power generating plants, 
have frequent need for the services of a Consulting Engineer. 








When they do, they want to know quickly, where consulting services are available and they 
look to this Directory of Engineers as a ready reference from which to secure this information. 
On these occasions this Directory of Engineers is as handy to them as their telephone books— 
and they consult it for that reason. 


Advertise your services as a Consulting Engineer in this Directory regularly—the cost is small— 
only $15.00 for 3 months or $50.00-a year including subscription to Power. 


"i 
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Manistee hw URBs 
Horizontal Split Multi 
Stage Pump. 





OWN in a wet and murky hole far 


| 
i 
from the prying eyes of man there’s 
a Manistee RTURB. Pump. Old Faithful 
they call it. 
This pump has been running in this out 
of the way place for so many years that it 
had been forgotten. It wasn’t until one 
of our. representatives dropped in that 
the engineer recalled that they even had i 
a Manistee. 
You can’t laugh off that kind of a record! 





It’s because each Manistee RTURB. Pump 
is built to do a specific job and must pass 
hydrostatic, capacity and efficiency tests | 
to prove it will. 





The Manistee Iron Works Co. 
Manistee, Michigan, U. S. A. 
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Acetylene, Dissolved 
Union Carbide & Carbon 
Co. 
Atinegoetons and Receivers, 
r 


Alberger Heater Co. 

Foster Wheeler Corp. 

Griscom Russell Co. 

Ingersoll Rand Co. 

Penn. Pump & Cmprsr. Co. 
Air Chambers 

Hercules Float Works 


Air Washers 
beartovant Co., B. F. 
Spraco, Inc. 

Arches, Boiler 
Bernitz Furnace Appliance 


Co. 
Bigelow Liptak Corp. 
De Wolf Furnace Corp. 
Mv & Co., E. 
McLeod & Henry Co. 


Asbestos Products 
Carey Co., Philip 

Ash Handling Equi ~_™ 
Allen Sherman 
Combustion Ene'e tng 
Detrick Co., ; ? 
Dodge Mfg. Co. 
Palmer-Bee Co. 
United Conveyors Corp. 

Baffle Walls, Boiler 
Boiler Engineering Co. 
Bigelow Liptak Corp. 
Betson Plastic Fire Brick 


Oo. 
Carborundum Co. 
Engineer Co. 
Harbison-Walker Refrac- 

tories Co. 
King Refractories Co. 
Quigley Furnace Special- 
ties Co. 

Belt Dressing 
Dixon Crucible Co.., 
Pure Oil Co 
Texas Co. 

Belting & Belt Drives 
Greene Tweed & Co. 
Pioneer Rubber Mills 

ins, Bunkers, Coal & Ash 
Allen Sherman Hoff Co. 
Blaw Knox Co. 

Indus. Brownhoist Corp. 
United Conveyors Corp. 

Blowers, Fan 
Buffalo Forge Co. 
Clarage Fan Co. 

General Electric Co. 
Graybar Electric Co. 
Gtartorent Co., B, F. 

Wing Mfg. Doz. i. 3. 

Blowers, Soot 
Diamond Power Spec. 


orp. 

Huyette Co., Paul B. 
Vulcan Soot Cleaner Co 
Boiler Blow-down Equipment 

Henszey De Concentrator 


oO. 
Blowers, Steam det 
Chesterton Co., A. W. 
McClave-Brooks Co. 
Boiler Baffle Contractors 
Boiler Engineering Co. 
King Refractories Co. 
Soiler Compound 
Dearborn Chemical Co. 
Garratt, Callahan Co. 


Boiler Fronts 
McClave-Brooks Co. 

Boiler Setting & Walls 
Badenhausen Corp. 
Bernitz Furnace Appliance 


Co, 
Botedm Plastic Fire Brick 


nenow Liptak Corp. 

Boiler Engineering Co. 

Babcock & Wilcox Co. 

Carborundum Co. 

Custodis Chimney Cons 
Co., Alphons 

Cement Gun og 

Detrick Co.. H. 

Harbison- Walker Refrac- 
tories Co. 

Keystone Refractories Co. 

Lavino & Co., E. J. 

Rust Eng. Co. 


Boilers, Heating 

EdgeMoor Iron Co, 
oilers, Power 

Babcock & Wilcox Co. 

Badenhansen Corp. 

Combustion Eng’g Corp. 

Connelly Boiler Co., D. 

EdgeMoor =“ Co. 

Keeler Co., 

Kingsford ‘pay. & Mach. 

Works 

Union Iron Works 

Vogt Mach. Co.. Henry 
Books 

McGraw-Hill Book Co. 
Creechings 

Griscom Russell Co. 
Brick, Fire 

Babcock & Wilcox Co. 

Bernitz Furnace Appliance 


Co, 
a Plastic Fire Brick 
0. 
Carborundum Co. 
General Refractories Co. 


Harbison-Walker Refrac- 
tories Co. 
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WHAT AND WHERE TO BUY 


Names of manufacturers and distributors supplying equipment, appara 
tus and supplies used in power services whose advertisements appear 


in this issue 


This index is published as a convenience to t 


he reader, POWER assumes no responsibility for 


King Refractories Co. 
Laclede Christ: r. 
Lavino & Co. 

McLeod & ba Co. 


Brushes, Motor & Generator 
Dixon Crucible Co., Jos. 
U. S. Graphite Co. 

Buckets, iam Shell 
Blaw Knox Co. 

Indus. Brownhoist Corp. 

Burners, Gas 
Coen Co. 

Gas Combustion Co. 
National Airoil Burner Co. 
Peabody Eng. Corp. 

Burners, Oil 
Babcock & Wilcox Co. 
Bethlehem Steel Co. 

Coen Co. 

Combustion Eng’g Corp. 

Engineer Co. 

Hammel Oil Burning 
Equip. Co. 

National Airoil Burner Co. 

Peabody Eng. Corp. 

Schutte & Koerting 


Burners, Powered Coal 

Coen Co. 

Combustion Eng’g Corp. 
Fuller-Lehigh Co. 
Peabody Eng. Corp. 

Bushings 
Graypar Electric Co. 

Capacitors 
Electric Machy. Mfg. Co. 

Castings, Alloy 
Blaw Knox Co. 

Castings, Brass and Iron 
Babcock & Wilcox Co. 
Fuller-Lehigh Co. 

Riley Stoker Corp. 

Cement, Asbestos 
Carey Co., Philip 

Cement, Fire Brick 
General Refractories Co. 
King Refractories 7 
Lavino & Co., E. J 
Quigley Furnace Special- 

ties Co. 

Cement, Iron 
Smooth On Mfg. Co. 

Cement, Pipe Joint 
Dixon Crucible Co., 
Smooth On Mfg. Co. 

Chain Drive 
Phila. Gear Works 

Ciamps, Pipe 
Smooth On Mfg. Co. 
Yarnall-Waring Co. 


Dodge Mfg. Co. 

Coal Bunker Lining 
Wailes, Dove-Hermiston 

Corp. 

Coal Crushers 
American Pulverizer Co. 
Combustion Eng. Corp. 
Foster-Wheeler Corp.., 
Fuller-Lehigh Co. 
Strong Scott Mfg. Co. 

Coal Handling Equipment 
Indus. Brownhoist Corp. 
Palmer-Bee Co. 
Sauerman Bros. 


Coating, Protective 


Jos. 


Dampney Co. of America 
Quigley Furnace Special- 
ties Co. 
Cocks 


Huyette Co., Paul B. 
Jenkins Bros, 
Lunkenheimer Co. 
Reliance Gauge Column 


0. 
Combustion Control Systems 
Hagan Corp. 
Leeds & Northrup Co. 
Smoot Eng. Corp. 
COo Recorders and Flue Gas 
Analysis Instruments 
Hays Corp. 
Hagan Corp. 
Huyette Co., Paul B. 
Leeds & Northrup Co. 
Republic Flow Meters Co. 
Commutator Compound 
Dixon Crucible Co., 
Com ressors, Air 
llis Chalmers Mfg. Co. 
Pelle Electric Co. 
Ingersoll Rand Co 
Nash Engineering Co. 
Penn. Pump & Cmprsr. Co. 
Sturtevant Co., B. F. 
Sullivan Machinery Co. 
Worthington Pump & 
Machinery Corp. 
Compressors, Thermo 
Foster Wheeler Corp. 
Condensers, Barometric, 
Combined Jet, Surface 
Alberger Heater Co 
Allis Chalmers Mfg. Co. 
Buffalo Steam Pump Co. 
Elliott Co. 
— Wheeler Corp. 
ea > Co. 
logg Co., ; 
Westinghouse Milee "& 


wheeler Mie. Co., C. H. 


Jos. 





Worthington Pump & 
Machinery Corp. 
Condenser Ferrules 
Condenser Service & 
Engineering Co. 
Condenser Repairs 
Condenser Service & 
Engineering Co. 
Condenser Tools & Supplies 
Condenser Service & 
Engineering Co. 
Conduits, Underground 
American District Steam 
Graybar Electric Co. 
Consulting Engineers 
Stone & Webster, Inc. 
Controllers, Draft 
Engineer Co. 
Controllers, Electric 
General Electric Co. 
Graybar Electric Co. 
Westinghouse Elec. & 


g. Co. 
Controls, Tank Pressure 
Fisher Governor Co. 
Controls, Vacuum 
Fisher Governor Co. 
Converters, Rotary 
lliott Co. 
Converters, Synchronous 
Elliott Co. 
Conveying Equipment 
Dodge Mfg. Co. 
Indus. Brownhoist Corp. 
Palmer-Bee Co. 
Coolers, Generator 
General Electric Co. 
Griscom Russell Co. 
Spraco, Inc. 
Sturtevant Co., B. F. 
Westinghouse Elec. & 
g. Co. 
Coolers, Oil 
Griscom Russell Co. 
Schutte & Koerting 
Coolers, Water 
Vogt Mach. Co., 
Cooling Towers 
Foster Wheeler Corp. 
Marley Co. 
Seymour Inc., Jas. M. 
Wheeler Mfg. Co., C. H. 
Couplings, Flexible Shaft, 
Rigid, Shaft 
Nicholson & Co., W. H. 
Palmer-Bee Co. 
Phila. Gear Works 
Terry Steam Turbine Co. 
Covering, wines & Boiler 
Carey Co., Cs. 
Co. J. 


Henry 


Lavino & 
Cranes 
Indus. Brownhoist Corp. 


Credit Service 

Commercial Credit Co. 
Cut Outs, Electric 

General Electric Co. 

—— Electric Co. 
Dampe 

Clarage Fan Co. 
Deaerators 

Cochrane Corp. 

Elliott Co. 
Dealers Machinery 

(See Searchlight Section) 
Desuperheaters 

Elliott Co. 

Schutte & Koerting 


Dies, Pipe 
Curtis & Curtis Co. 
Toledo Pipe Thread 
Mach. Co. 
Drills, Electric & Pneumatic 
Ingersoll-Rand Co. 
Dryers, Pulverized Coal 
Fuller-Lehigh Co. : 
oa Collectors 
Allen & lei Co. 
Sturtevant Co., 


Dynamometers 

Leeds & Northrup Co. 
Economizers 

Babcock & Wilcox Co. 


Foster Wheeler Corp. 
Green Fuel Economizer Co 
Sturtevant Co., B 
Ejectors, Air 
Condenser Service & 
again Co. 
Ejecto 
Chaplin Fulton Mfg. Co 
Elliott Co. 
Nash Engineering Co. 
Penberthy Injector Co. 
Westinghouse Elec. & 
Mfg. Co. 
Elevator Rail Lubricator 
Zenon, Yvan 
Elevator, Rope 


American Stee] & Wire Co. 
Enamel 
Wailes, Dove-Hermiston 
Corp. 


Engines, Gas and Oil 
llis Chalmers Mfg. Co. 
Ingersoll Rand Co. 
oi & De La Vergne, 


Sterling Engine Co, 
Worthington Pump & 
Machinery Corp. 


errors or omissions, 


Engines, Steam 
Air Preheater Corp. 
Allis-Chalmers Mfg. Co. 
Clarage Fan Co. 
Elliott Co. 
Kingsford Fdy. & Mach. 
Works 
Skinner Engine Co. 
Sturtevant Co., B. F 
Evaporators 
Bethlehem Steel Co. 
Foster Wheeler Corp. 
Griscom Russell Co. 
Exhaust Heads 
Burt Mfg. Co. 
Expansion Joints 
American District Steam 
Badger & Sons Co., E. B 
Carey Co., Philip 
Foster Wheeler Corp. 
Griscom Russell Co. 
Hoppes Mfg. Co. 
Yarnall-Waring Co. 
Extractors, Oil & Grease 
Elliott Co. 
Fans, Electric 
Sturtevant Co., 
Fans, Exhaust & Av cntilator 
(See Blowers, Fan) 
bias Forced & Induced 


raft 
Air Preheater Corp. 
Buffalo Forge Co. 
Clarage Fan Co. 
Green Fuel Economizer Co. 
McClave-Brooks Co. .- 
Prat Daniel Corp. 

Sage <a Co., B. F. 
Wing Mfg. Go:. i..2; 
Filters, Feed Water, Pressure, 

Water 

Cochrane Corp. 

Elliott Co. 

Griscom Russell Co. 
Filters, Oil 

Burt Mfg. Co. 

Cochrane Corp. 

Elliott Co. 

Griscom Russell Co. 

Nugent & Co., W. W. 
Financing Service 

Commercial Credit Co. 
Fittings & Flanges 

Crane Co. 

Grinnell Co. 

Jenkins Bros. 

Kellogg Co., M. W. 

Limbert & Co., Geo. B. 

National Valve & Mfg. Co. 

Pittsburgh Piping & 

Equipment Co. 
Power Piping Co. 
— Pipe & Fittings 


Vogt Mach. Co., 
Fittings, Ammonia 
Greene Tweed & Co. 
Vogt Mach. Co., Henry 

Floats 
Hercules Float Works 
Nicholson & Co.. W. H. 
Floors, Water Cooled 
Badenhausen Corp. 
Flooring, Steel 
Knox Co. 


Henry 


Forgings 
Gears & Forgings 

Fuel Oil Systems 
Bethlehem Steel Co. 
Coen Co. 
Combustion Eng’g Corp. 
Engineer Co. 
Hammel Oil Burning 

Equip. Co. 

Peabody Eng. Corp. 


Furnace Bottoms, Cast Iron 


r Cooled 
Allen Sherman Hoff Co. 


furnace Linings 
American Engineering Co. 
Babcock & Wilcox Co. 
— Furnace Appliance 


Betson Plastic Fire Brick 


Bigelow Liptak Corp. 

Carborundum Co. 

Cement Gun Co. 

Harbison-Walker Refrac- 

tories Co. 

Keystone Refractories Co. 

King Refractories Co 

Laclede Christy 

Lavino & Co., E. J. 

McLeod & Henry Co. 
Furnace Walls, Air Cooled 

Blaw Knox Co. 

EdgeMoor Iron Co. 

Foster Wheeler Corp. 
Furnace Walls, Water Cooled 

American Engineering Co. 

—" Furnace Appliance 


‘0. 
Edge Moor Iron Co. 
Foster Wheeler Corp. 
Fuller, Lehigh Co. 
Riley Stoker Corp. 

Furnaces, Bagasse & Wood 

Burning 
Bigelow Liptak Corp. 
Combustion Eneg’g Corp 





McClave-Brooks Co. 








Stratton Engineering Corp. 

Furnaces : 

Stratton Engineering Corp. 

Fuses 
General Electric Co. 
Graybar Electric Co. 

Furnaces, Incinerator 
Combustion Eng’g Corp. 
McClave-Brooks Co, 

Gage & Instrument Repairs 
Condenser Service & 

Engineering Co. 
Gage Class Guards & 
Shields 
Huyette Co., Paul B. 
Jenkins Bros. 
Gag Glasses 
hesterton Co., A. W. 
ag Power Specialty 
or 
Sealine Bros. 

Gages, Boiler Water Leves. 
Distant Reading 
Penberthy Injector Co. 

Gages, Differential, Draft. 
Pressure, Recording Vac- 
uum, Water Liquid Depth 
Bristol Co. 

Bailey Meter Co. 

Greene Tweed & Co. 
Hays Corp. 

Jenkins Bros. 

Republic Flow Meters Co. 
Williams Gauge Co. 
Yarnall-Waring Co. 

Gas Collectors 
Hays Corp. 

Gas, Welding 
vce Carbide & Carbon 


Gasket: 

Fienitallic-Gasket Co. 

Garlock Packing Co. 

Greene Tweed & Co. 

Jenkins Bros. 

Metallo Gasket Co. 

Smooth On Mfg. a 

Gat-s, Coal & Ash B 
Indus. Brownhoist Corp. 

Gears 
Gears & Forgings 
General Electric Co. 
Palmer-Bee Co. 
Phila. Gear Works 
ene Elec. & 


fg. Co. 
Generating Sets 
Elliott Co. 


General Electric Co. 
Moore Steam ae Co. 
Sturtevant Co.. F. 
Terry Steam ‘iurbine Co. 
— a Elec. & 


Gensaann, ‘Flectrie 
Elliott Co. 
owl Electric Co. 
Graybar Electric Co. 
Lincoln Electric Co. 
Sturtevant Co., B. F. 
— Elec. & 
eo, 
Governors, Pressure 
Northern Equipment Ce. 
Governors, Pump 
Atlas Valve Co. 
Chaplin Fulton Mfg. 
Davis Regulator Co., oN: 
Elliott Co. 
Fisher Governor Co. 
Northern Equipment Ce. 
Squires Co., C. EB. 
Williams Gauge Co. 
Graphite 
Dixon Crucible Co., 
Greene Tweed & Co. 
U. S. Graphite Co. 
Grates 
Babcock & Wilcox Co. 
Combustion Eng’g Corp. 
Deep Rock Oil Corp. 
Kelly Foundry & Mch. Co. 
McClave-Brooks Co, 
Neemes Foundry 
Riley Stoker Corp. 
Vogt Mach. Co., Henry 
Grating 
Blaw Knox Co, 
Grease 
Deep Rock Oil Corp. 


Jos. 


Dixon crucible Co, Jon. 
Pure Oil Co, 

Standard Oil Co., Indiana 
Texas Co. 


Hammers, Pneumatic 
Ingersoll-Rand Co. 
Headers, Welded 
Grinnell Co. 
Limbert & Co., Geo. B. 
National Valve & Mfg. Co. 
Heat Exchangers 
Elgin Softener Corp. 
Foster Wheeler Corp. 
bak area Elec. & 


g. Co. 

Wheeler Mfg. Co., C. M. 
Heaters, Bleeder 

Foster Wheeler Corp. 
Heaters, Deaerating 

Cochrane Corp. 

Elliott Co. 

Hoppes Mfg. Co. 
Heaters, Feed Water 

Alberger Heater Co. 

Cochrane Corp. 

Elliott Co. 

Foster Wheeler Corp. 

Griscom Russell Co. 

Hoppes Mfg. Co. 

Sturtevant Co., B. F. 
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TEXROPE DRIVES 








Give Continuous Service with 
Almost No Maintenance 





VERYWHERE the 








Texrope Drives require 











trend is toward Tex- 


no belt dressing . . . no 

















rope Drive. This short 


| 


greasing ... no oiling. 





center transmission is 
always silent. It is clean, 
yet unaffected by dirt 
or moisture. Starting 
and acceleration are 
smooth ... no jerks... 
no slip .. . no backlash. 


Vibration is absorbed 
by the Texropes. The 
motor is protected from 
shocks. Bearing trouble 
due to the drive disap- 
pears. Continuous oper- 
ation is assured. Costly 
shut-downs become a 
thing of the past. 





Texrope is used as a age pad drive with most satisfactory results. 


hr installation is at the Lovejoy Tool 
5 H. P. Texrope is operating a 93 K. W., 
Mliis. Chalmers induction generator from a water wheel. Only per- 
fectly molded V-Belts can operate properly over 
sheaves on vertical shafts. 


There is no wear on the 
grooved sheaves and 
almost none on the rub- 
berized-cord belts. Main- 
tenance cost is reduced 
to aminimum. The belts 
are unusually long 
lived. Correct tension is 
easily maintained. Ad- 
justments are seldom 
necessary. 


Put Texrope Drives on 
the machines that give 
you the most trouble in 
your plant. Let the su- 
perior performance of 
Texrope prove its econ- 
omy to you. 


l Co., Springfield, Vt. The 
60 cycle, 2200 volt 


Over 75,000 Texrope Drives Giving Satisfactory Service 


The Texrope Drive, originated by Allis- 
Chalmers, has proven to be “The Perfect 
Transmission.” Insist on getting Texrope. 
Today over 75,000 Texrope Drives are in 
satisfactory service, in practically every 
industry, transmitting power up to 2,000 
H. P. per single drive. 


Texrope belts and grooved sheaves up to 100 
H. P. and in ratios up to 7:1 are carried in 
stock at points that permit prompt shipment 
to all parts of the country. Let us show you 
how Texrope Drives will end your transmis- 
sion troubles and help you cut costs. Write for 
a copy of Bulletin 1228-K. 


ALLIS-CHALMERS MANUFACTURING COMPANY, (Texrope Division) 


Specialists in Power Machinery Since 1846 


ALLES- % 


TEXROPE | a 





THE PERFECT TRANSMISSION 
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Milwaukee, Wisconsin 






<%, CHALMERS 


WDRIVIES 


FOR EVERY PURPOSE: 
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Westinghouse Elec. & 
Mfg. C 


g. Co. 

Wheeler Mfg. Co., C. H. 
Worthington Pump & 
Machinery Corp. 
Heaters, Hot Water Service 
Foster Wheeler Corp. 

Heaters, Oil 
Foster Wheeler Corp. 
Griscom Russell Co 
National Airoil Burner Co. 
Heaters, Unit 
Buffalo Forge Co. 
Grinnell Co. 
Sturtevant Co.. B. F. 
Heating Specialties 
American District Steam 
Heating & Ventilating 
Systems 
Buffalo Forge Co. 
Clarage Fan Co. 
Sturtevant Co., B. 
Hoists & Hoisting Machinery 
Ingersoll Rand Co. 
Sullivan Machinery Co. 
Hose 
Ingersoll Rand Co. 
Lagonda Mfg. Co. 
Liberty Mfg. Co. 
Pioneer Rubber Mills 
Hydrants 
Kennedy Valve Mfg. Co. 
Indicators, Speed 
Biddle, James G. 
Graybar Electric Co. 
Scherr Co., ~~.“ 
Zernickow Co., 
Indicators, Valve Position 
Northern Equipment Co. 
Injectors 
Jenkins Bros. 
Penberthy Injector Co. 
Schutte & Koerting 
Insulation, Boiler 
Carey Co., Philip 
Intercoolers 
Foster Wheeler Corp. 
Griscom Russell Co. 
Lubricating Devices and 
Systems 
Burt Mfg. Co. 
Greene Tweed & Co. 
Nugent & Co., W. W. 
Penberthy Injector Co. 
Meters, Air, Boiler, Flow. 
Gas, Oil, Steam, Water 
American District Steam 
Bailey Meter Co. 
Hoppes Mfg. Co. 
Republic Flow Meters Co. 
Simplex Valve & Mtr. Co. 
Worthington Pump & 
Machinery Corp. 
Yarnall-Waring Co. 
Meters, Coal 
Bailey Meter Co. 
Cochrane Corp 
Republic Flow “Meters Co. 
Meters, Electric 
General Electric Co. 
Graybar Electric Co. 
Westinghouse Elec. & 
Mfg. Co. 
Motor-Generators 
Elliott Co. 
General Electric Co. 
Westinghouse Elec. & 
Mfg. Co. 
Motors, Electric 
lis Chalmers Mfe. ©» 
Electric Machinery Mfg. 


Co. 
Elliott Co. 
General Electric Co. 
Graybar Electric Co. 


Lincoln Electric Co. 
Sturtevant Co., B. F. 
Westinghouse Elec. & 


Mfg. Co. 
Motors, Water 
Roto Co. 


Oil_& Grease Cups 
Penberthy Injector Co. 
Oil, Fuel 
Pure Oil Co. 
Texas Co. 
Oil. Lubricating 
Dearborn Chemical Co. 
Deep Rock Oil Corp. 
Pure Oil Co. 
Standard Oil Co., Indiana 
Texas Co. 
O03}! Reservoirs 
Burt Mfg. Co. 
Oxygen Gas 
Union Carbon & Carbide 
4) 


Packing, Condenser Tube 
Garlock Packing Co. 
Packing, Cylinder, Hydraulic. 
Piston, Rod, Sheet, 
Valve Stem, Pump 
Valve 
Chestertor. Co., A. W. 
Greene Tweed & Co. 
Garlock Packing Co. 
Jenkins Bros. 
Pioneer Rubber Mills 
Packing, Metallic 
France Packing Co. 
Garlock Packing Co. 
Paint : 
Dampney Co. of America 
Dixon Crucible Co.. Jos. 
Quigley Furnace Special- 
ties Co. : 
Wailes, Dove-Hermiston 
Corp. 
Paint, Anti-Corrosive : 
Dampney Co. of _—— 
os. 


Dixon Crucible Co., 
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Dearborn Chemical Co. 


Quigley Furnace Special- 
ties Co. 
Wailes, Dove-Hermiston 


Corp. 
Paint, Heat Resisting ; 
Dampney Co. of America 


Dixon Crucible Co., Jos. 
Wailes, Dove-Hermiston 
Corp. 
Pipe Bending 


Grinnell Co. 
Kellogg Co., M. W. 
Limbert & Co., Geo. B. 
Midwest Piping & Sp. Co. 
Pittsburgh Piping & 
Equipment Co. 
Power Piping Co. 
Shaw Co., Benjamin F. 
Pipe, Brass & —— 
Chase Brass opper Co. 
Foster Wheeler Corp. 
Pipe Coils 
Griscom Russell Co. 
Midwest Piping & Sp. Co. 
Pipe Cutting & Threading 
achines 
Curtis & Curtis Co. 
Toledo Pipe Threading 
Mach. Co. 
Pipe Hangers & Supports 
Grinnell Co. 
Limbert & Co., Geo. B. 
Midwest Piping & Sp. Co. 
National Valve & Mfg. Co. 
Pipe, Iron and Steel 
Bethlehem Steel Co. 
Kellogg Co., Ww. 
Limbert & Co., Geo. B. 
National Valve & Mfg. Co. 
Reading Iron Co. 
Republic Iron & Steel Co. 
Shaw Co., Benjamin F. 
oe: Chalfant & Co., 
ne 
Piping 9 “ae 
Grinnell 
Limbert & "ais Geo. B. 


Midwest Piping & “ Co. 


Natl. Valve & Mfg. 
Pittsburgh Piping .” 
Equipment Co. 

Power Piping Co. 

Shaw Co., Benjamin F. 
Pneumatic Tools 

Ingersoll Rand Co. 


Power Plant Construction 
Stone & Webster, Inc. 


Power Transmission 
Machinery 

Allis-Chalmers Mfg. Co. 
Dodge Mfg. Co. 
Lewellan Mfg. Co. 
Palmer-Bee Co. 

Pre-heaters, Air 
Air Preheater Corp. 
Babcock & Wilcox Co. 
Blaw-Knox Co. 


Buffalo Forge Co. 
Combustion Engr. Corp. 
Edge Moor Iron Co. 


Prat Daniel Corp. 

Sturtevant Co., B. F. 
Pulleys 

Greene, Tweed & Co. 

Lewellan Mfg. Co. 
Pulverized Coal Equipment 

Bethlehem Steel Co. 

Combustion Engr. Corp. 


Foster Wheeler Corp. 
Fuller-Lehigh Co. 
Peabody Eng. Corp. 


Riley Stoker Corp. 

Strong Scott Mfg. Co. 
Pumps, Air Lift 

Ingersoll Rand Co. 

Penn. Pump & Cmprsr. Co. 
Pumps, Centrifugal 

Allis Chalmers Mfg. Co. 
De Laval Steam Turbine 


Co. 
Frederick Iron & Steel Co 
Foster Wheeler Corp. 
Gould Pumps Inc. 
Kingsford Fdry. & 
orks 
Lecourtenay Co. 
Manistee Iron Works 
Moore Steam Turbine Co. 
Nash Engineering Co. 
Penn. Pump & Cmprsr. Co. 
Wheeler Mfg. Co., C. H. 
Worthington Pump & 
Machinery Corp. 
Pumps, Deep Well 
Cameron Steam Pump 
Works. A. S. 
Worthington Pump & 
Machinery Corp. 
Pumps, Gear and Rotary 
Schutte & Koerting 
Pumps, Power 
Gould Pumps Ince. 
Worthington Pump & 
Machinery Corp. 
Pumps, Reciprocating 
Buffalo Steam Pump Coa 
Gould Pumps Ine. 
Platt Iron Works 
Worthington Pump & 
Machinerv Corp. 
Pumps, Vacuum 
Allis Chalmers Mfg. Co. 
Foster Wheeler Corp. 
Nash Engineering Co. 
Penn. Pump & Cmprar. Co 
Wheeler Mfg. Co., C. H. 
Worthington Pump & 
Machinery Corp. 


Mech. 





Purifiers, Feed Water 
Cochrane Corp. 
Griscom Russell Co, 
Hoppes Mfg. 
Worthington Pump & 
Machinery Corp. 
Purifiers, Steam 
Blaw Knox Co, 
Cochrane Corp. 
Hagan Corp. 
Pyrometers 
Leeds & Northrup Co. 
Republic Flow Meters Co. 
Taylor Instrument Cos. 
Recorders, Draft 
Bailey Meter Co. 
Hays Corp. 
Republic Flow Meters Co. 
Recorders, Gas Density 
Bailey Meter Co. 
General Electric Co. 
Recorders, Pressure 
Taylor Instrument Cos. 
Recorders, Vacuum 
Republic Flow Meters Co. 


Refractory Placing Machines 
Cement Gun i 
Quigley Furnace 

ties Co. 

Refrigerating Machinery 
Vogt Mach. Co.. Henry 

moawintees. Damper, Draft 


‘an 
Atlas Valve Co. 
Hagan Corp. 

Leeds & Northrup Co. 

Lewellan Mfg. Co. 

Ruggles-Klingemann Mfg. 
Co. 

Sarco Co. 

Smoot Eng. 

Regulators, Feat Water 
Atlas Valve Co. 

Bailey Meter Co. 
Northern Equipment Co. 
Ruggles-Klingemann Mfg. 


Co. 
Squires Co.. C. E. 
Regulators, Gas 
Davis Regulator Co. 
Regulators, Pressure 
Bailey Meter Co. 
Chaplin Fulton Mfg. Co. 
Davis Regulator Co. 
Engineer Co. 
Fisher Governor Co. 
Northern Equipment Co. 
Ruggles-Klingemann Mfg. 
Co. 
Squires Co., C. E. 
Strong, Carlisle & 
Hammond Co. 
Taylor Instrument Cos 
Regulators, Temperature 
Powers Regulator Co. 
Ruggles-Klingemann Mfg. 
Co. 
Sarco Co. 
Taylor Instrument Cos. 
Rheostats 
Graybar Electric Co. 
Rope, Transmission 
American Stee] & Wire Co. 
Rubber Goods 
Pioneer Pubber Mil's 
Second-Hand Equipment 
(See Searchlight Section) 
Separators, Air, Ammonia, 
Oil, Steam 
Cochrane Corp. 
Elliott Co. 
Griscom Russell Co. 
Hoppes Mfg. Co. 
Hagan Corp. 
Marley Co. 
National Valve & Mfg. Co. 
Nicholson & Co., W. H. 
Strong, Carlisle & 
Hammond Co. 
Separators, Slop Oil 
Condenser Service & En- 
gineering Co. 


Speed Reducers 
De Laval Steam Turbine 


Co. 
Elliott Co. 
Gears & Forgings 
Lewellan Mfg. Co. 
Moore Steam Turbine Co. 
Palmer-Bee Co. 
Phila. Gear Works 
Sturtevant Co., B. F. 
Terry Steam Turbine Co. 
Westinghouse Elec. & 
Mfg. Co 
Spray Nozzles and Ponds 
Marley Co. 
Spraco, Inc. 
Yarnall-Waring Co. 
Stacks 
Custodis Chimney Cons. 
Co., Alphons 
Keeler Co., E. 
Kellogg Co.. M. W. 
Prat Daniel Corp. 
Rust Eng. Co. 
Union Iron Works 
Steel Plate Work 
Union Iron Works 
Stokers, Hand-Operated 
Combustion Eng. Corp. 
CoKal Stoker Corp. 
Flynn & Emrich Co. 
Kelly Foundry & Mch. Co. 
McClave-Brooks Co. 
Stokers, Mechanical 
American Engineering Co. 
Babcock & Wilcox Co. 
CoKal Stoker Corp. 
Combustion Eng’g Corp. 


Special- 





Detroit Stoker Co. 
Flynn & Emrich Co. 
Laclede Stoker Co. 
McClave-Brooks Co. 
Riley Stoker Corp. 
Westinghouse Elec. & 


fg. Co. 

Stops, Engine and Turbine 
Gas Combustion Co. 
Strong, Carlisle & 

Hammond Co. 

Strainers, _ Water 
Elliott 
Sarco we” 

Strong, Carlisle & 
Hammond Co. 
Superheaters 
abcock & Wilcox Co. 
Badenhausen Corp. 
Foster-Wheeler Corp. 
Marley Co. 

Switchboards 
General Electric Co. 
Graybar Electric Co. 
— Elec. & 


g. Co. 

Switches, Electric 
General Electric Co. 
Westinghouse Elec. & 

Mfg. Co. 

Tomeeneters 

ddle, James G. 
Bailey Meter Co. 
Leeds & Northrup Co. 
Scherr Co.. Geo. 
Zernickow Co., O. 

Tanks 

Hercules Float Works 
Union Iron Works 
United Conveyors Corp. 

Thermometers, Controlling, 

Indicating & Recording 
Bailey Meter Co. 
Bristol Co. 
Leeds & Northrup Co. 

Transformers 
Allis-Chalmers Mfg. Co. 
Graybar Electric Co. 

Traps, Air, Grease, Non Re- 

turn, Return, Radiator, 
Steam, Vacuum 
Armstrong Machine Works 
Davis Regulator Co. 
Ellis Drier Co. 
Elliott Co. 
Fisher Governor Co. 
Jenkins Bros. 
Morehead Mfg. Co. 
Nason Mfg. Co. 
Nicholson & Co., W. H. 
Powers Regulator Co. 
Reliance Gauge Column 
Co. 
Sarco Co. 
Squires Co., C. E. 
Strong, Carlisle & 
Hammond Co. 
Williams Gauge Co. 

Tube Cleaners, Boiler 
Chesterton Co.. A W. 
Ge~ “pecialty Co. 
Latuw.a Mfg. Co. 
Liberty Mfg. Co. 

Roto Co, 

Tube Cleaners, Condenser 
Garlock Packing Co. 
Lagonda Mfg. Co. 
Liberty Mfg. Co. 

Roto Co. 

Tube Cutters 
Lagonda Mfg. Co. 

Tubes, Boiler 
Bethlehem Steel Co. 
Boiler Tube Co. of Am. 
Reading Iron Co. 

Tyler Tube & Pipe Co. 

Tubes, Condenser 
Boiler Tube Co. of Am. 
Chase Brass & Copper Co. 

Tubing 
Boiler Tube Co. of Amer 
Chase Brass & Copper Co. 


Turbines, Steam 
Allis Chalmers Mfg. Co 
De Laval Steam Turbine 
Cc 


0. 
Elliott Co. 
General Electric Co. 
Moore Steam Turbine Co 
Sturtevant Co.. B. F. 
Terry Steam Turbine Co. 
Westinghouse Elec. 

Mfg. Co. 

Turbines, Water 
Allis Chalmers Mfg. Co 
a & De La Vergne 


Vacuum Cleaners 
Allen & ye Co. 
Sturtevant Co., B. F. 
Valve Disks 
Garlock Packing Co. 
Jenkins Bros. 
Valve Reseating Machine 
Leavitt Mach. Co. 
Valves, Ammonia 
Strong, Carlisle & 
Hammond Co. 
Vogt Mach. Co., Henry 
Valves, Automatic Air 
Crane Co. 

Simplex She hi & Mtr. 
Strong, Carlisle & 
Hammond Co. 
Valves, Automatic Cutoff 

Elliott Co. 

Strong, Carlisle & 
Hammond Co. 
Valves, Back Pressure 
Davis Regulator Co. 


Co. 








Jenkins ares. 
Valves, Blowoff 
Chapman Valve Mfg. Co. 
Elliott Co. 
Jenkins Bros. 
Multi Valve Co. 
Strong, Carlisle & 
Hammond Co. 
_ Yarnall-Waring Co. 
Valves, Brass & Iron Body 
Chapman Valve Mfg. Co. 
- Jenkins Bros. 
Pittsburgh Piping & 
Equipment Co. 
Strong, Carlisle & 
Hammond Co. 
Valves, Check and Stop 
Chapman Valve Mfg. Co. 
Davis Regulator Co. 
Elliott Co. 
Greene Tweed & Co. 
Kennedy Valve Mfg. Co. 
Strong, Carlisle & 
Hammond Co. 
Schutte & Koerting 
Strong, Carlisle & 
Hammond Co. 
Williams Gauge Co. 
Valves, Electrically Operated 
Chapman Valve Mfg. Co. 
Crane Co. 
Strong, Carlisle & 
Hammond Co. 
Valves, Float 
Davis Regulator Co. 
Northern Equipment Co. 
Valves, Plug 
Chapman Valve Mfg. Co. 
- Kennedy Valve Mfg. Co. 
Nicholson & Co., W. H. 
Vogt Mach. Co., Henry 
Valves, Pump 
Garlock Packing Co. 
Jenkins Bros. 
Williams Gauge Co. 
Valves, Reducing 
Atlas Valve Co. 
Bailey Meter Co. 
Fisher Governor Co. 
Northern Equipment Co. 
Squires Co., C. E. 
Strong, Carlisle & 
Hammond Co. 
Valves, Regulating 
Atlas Valve Co. 
Bailey Meter Co. 
Multi Valve Co. 
Northern Equipment Co. 
Sarco Co. 
Schutte & Koerting 
Simplex Valve & Mtr. Co. 
Squires Co., C. E. 
Strong, Carlisle & 
Hammond Co. 
Valves, Relief 
Northern Equipment Co. 
Strong, Carlisle & 
Hammond Co. 
Valves, Safety 
Jenkins Bros. 
Valves, Throttle 
Strong, Carlisle & 
Hammond Co. 
Valves, Two, Three, Four 
Way 
Nicholson & Co., W. H. 
Ventilators 
Burt Mfg. Co. 
Vessels, Pressure 
Babcock & Wilcox Co. 
Vises 
Toledo Pipe Threading 
Mach. Co. 
Walls, Water 
American Engineering Co. 
Badenhausen Corp. 
Blaw Knox Co. 
Edgemoor Iron Co. 
Fuller-Lehigh Co. 
Riley Stoker Corp. 
Waterbacks, High & Low 
Pressure 
Foster Wheeler Corp. 
McClave-Brooks Co. 
Water Columns . 
Diamond Power Specialty 
Corp. 
— Gauge Column 
‘0. 
Williams Gauge Co. 
Yarnall-Waring Co. 
Water Testing Equipment 
Elgin Softener Co. 
Water Treating Chemicals 
Dearborn Chemical Co. 
Garratt, Callahan Co. 
Victor Chemical Works 
Water Treating Equipment 
Cochrane Corp. 
Dearborn Chemical Co. 
Hagan Corp. 
Inversand Co. 


Seaife & Sons Co.. Wm. B. 
Welders 

Lincoln Electric Co. 
Water Wheels 

llis Chalmers Mfg. Co. 
Whistles 


Lunkenheimer Co. 
Wire, Electric 
American Stee] & Wire Co. 
Graybar Electric Co. ? 
Wire & Rods, Welding 
American Steel & Wire Co. 
Lineoln Electric Co. 


Wrenches 

Greene Tweed & Co. 
Zeolites 

Inversand Co. 
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“Here, Lad— 


It beats all how welded 
steel design is getting in- 


to all sorts of machinery. 


Every piece of equipment 
we've bought this year has 
been steel construction— 


and proved good. 


Why not make it a cast 
iron rule to buy only 
welded steel equipment?” 


TRADITION: 


“Fine, Pop— 





but make it a STEEL rule. 
It's less easily broken. 


And what is most important, let’s put the motors 
we buy in that class. 


The Lincoln ‘Linc-Weld’ motor is all steel design 
— modern — better. 


This steel construction has given the Lincoln 
people a chance to give us more in a motor than 
is possible with cast construction. 


The improvements are plentiful as pins in a 
new shirt.” 


THE LINCOLN ELECTRIC COMPANY 


Department No, 2-6 


CLEVELAND, OHIO 


LINCOLN 


"LINC-WELD’ MOTORS 
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